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Model 15. 


Portable Alternating Current Instruments 


are standard for general testing because of their com- 
pactness, light weight and accuracy. 


These Instruments operate on the electromagnetic 
principle, which has been applied in so ingenious a man- 
ner that these Instruments possess many of the charac- 
teristics of direct current permanent magnet Instruments. 


__The scales have comparatively large divisions, per- 
mitting accurate readings to be obtained. The pointers 
are knife-edged and travel over mirror slot scales. 


The cases are dustproof and very handsome, but 
durable. 


These Instruments are made 


as Ammeters, Miailliammeters, 
and Voltmeters. The Volt- 


meters may be had in one-, two- 
and three-range combinations. 


For further information see Bulletin 2005, 
sent upon request 


Weston Electrical Instrument Co. 
13 Weston Ave., Newark, N. J. 


New York Buffalo 
Chicago Minneapolis 
Philadelphia New Orleans 
Boston Jacksonville 
Cleveland Seattle 
Detroit Toronto 

St. Louis Montreal 
San Francisco Halifax 
Denver Winnipeg 
Cincinnati Vancouver 
Pittsburgh Calgary, Alta. 
Richmond 


And in Principal Cities Throughout the World 
Model 155 
Portable Alternating Current Voltmeter 
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Fiasco of Government and 
Municipal Ownership 


OLLOWING close on the great losses which attended 

the government operation of the railroads come 
the startling revelations of government inefficiency and 
profligacy in the administration of the Shipping Board. 
Here we have another proof of the results of political 
management of business interests, and there are fur- 
ther revelations to come just as soon as investigators 
can obtain possession of the records. Less deplorable 
results were hardly to be expected. In the crisis con- 
fronting the country during the war a few enthusiasts 
succeeded in putting into operation some of their pet 
theories. It is well that these theories were tried and 
found wanting at a time when the government could 
afford the experiment. That the effect of the experi- 
ments was not lost was plainly indicated in the Novem- 
ber elections. Although on a somewhat smaller scale, 
the same inefficiency and profligacy which characterized 
the entrance of the national government into business 
is reflected in municipal affairs, and those who plead 
for municipal ownership would do well to read the 
reports of the Lockwood committee of New York. 





Labor Is Not Superior to 
Economic Forces 


ABOR is exhibiting decided signs of returning com- 
mon sense. The workman is beginning to realize 
that he must adjust himself to conditions and return 
once more to a sane basis of living. Significant of this 
is the day-by-day increase in labor efficiency that is be- 
coming so widespread as to attract frequent notice. 
The feeling that labor costs were going to mount indefi- 
nitely, which was prevalent a few months ago, can and 
should be replaced by a recognition of the fact that both 
the business man and the laborer have been attempting 
the impossible in trying to keep rising prices going in- 
definitely and that the sooner such recognition arrives 
and the more positive are the steps to assist in the re- 
adjustment the less will be the hardship suffered. 





Safety Work of the 
Power Club 


HAT standardization of apparatus in the electrical 

industry has hardly commenced and may be revised 
during the next ten years as new physical limitations 
are discovered by laboratories and further knowledge 
is forthcoming on insulating materials is the pro- 
nouncement of James Burke, president of the Electric 
Power Club. In the field of commercial electrical stand- 
ardization in which the Power Club is engaged a vast 
amount of constructive work has been done. This is not 
always appreciated, but a consideration of conditions 


before the Electric Power Club was in existence is con- 
vincing evidence of the truth of this statement. En- 
gaged as the club has been on the more intimate details 
of its work, it has not heretofore been sufficiently ag- 
gressive in initiating and developing safety codes, and 
other organizations, less qualified, have essayed the task. 
The importance of this work is now realized, and the 
Power Club, in conference with other interstate organi- 
zations, is preparing a number of safety codes dealing 
with electrical apparatus, feeling that no one is better 
qualified to originate such work than the designers and 
inventors of electrical equipment. A certain sense of 
obligation exists on the part of manufacturers of elec- 
trical apparatus to protect customers against innova- 
tions which add very little in fact to safety and very 
much to the cost of electrical apparatus. 
————EE 
Beware of 
the Pessimist 


ROSPERITY in all lines of industry and commerce 

depends in large measure upon the prosperity of 
local farming communities. Although crops as a whole 
have been good this year, with production slightly 
greater than normal consumption, the farmer finds that 
he must sell at prices which show little or no profit. 
The cotton crop will bring to the South $750,000,000 
less than last year, while the monetary value of the 
corn, wheat and oat crops of that section will be less 
by another $750,000,000. Secretary of Agriculture 
Meredith has stated that the farmer who was forced 
to sell his crop in October received a price which was 
36 per cent below the prices prevailing when he planted 
and obligated himself to meet the cost of production. 
This is the unfortunate reaction that follows times 
like those just past when the process of deflation is 
put into effect—the quick passage from one price level 
to another. Such reductions in revenue from farm 
products are bound to be reflected by a like reduction 
in demand for all commodities. Jobbers of electrical 
goods are affected by this condition, and they are 
taking close inventories of stocks and preparing for 
a period of hand-to-mouth buying. Owing to a prof- 
itable business during the first half of this year, how- 
ever, the jobbing interest is still very healthy and 
will rapidly recover from the present retrenchment 
as soon as buying revives. This revival is looked for 
early in the spring, when the returns from the move- 
ment of fruits and vegetables from the Southern States 
and Far West will counteract the present recession in 
buying. The need for electrical apparatus and supplies 
cannot long go unfilled, for there is a demand for power 
by all industries exceeding by far the capacity of all 
generating plants. Construction programs must be 
started at an early date. Though at the present time 
many things seem out of gear, the business of this 
country is sound financially, commercially and indus- 
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trially. With the public convinced of this fact business 
will be revived and things set booming again. This is 
the time when the optimist can perform a national 
service by preaching the economics of his industry and 
thus removing from the minds of both the buyer and 
the seller, in spots where fear exists, a feeling based 
upon facts with little real foundation. 





Carrying the Convenience-Outlet 
Idea to Industrial Plants 


[VEN a plant in which the size, number and location 

of the machines are permanent fixtures, it is com- 
paratively easy to lay out a rather simple wiring at 
comparatively low cost; but this condition of industrial 
stability is one which cannot be taken for granted, and 
provision must be made for changes and growth. It is 
not at all unusual for variation in design of the product 
to require re-equipment of part of a plant with machin- 
ery adapted to do the new work more cheaply and 
efficiently than was the old plant. Furthermore, the 
construction of factories of reinforced concrete or brick 
and steel and the necessity for flexibility of equipment 
despite the inflexible structure have made new methods 
of dealing with the situation imperative. Some of these 
are set forth in the current issue in an article on the 
wiring plans adopted in two plants of the General Motors 
Corporation. 

In building these plants it was decided very wisely 
to put in adequate feeder and panel capacity to within 
15 feet or 20 feet of any point on the manufacturing 
floors where power might be needed, and the engineers 
therefore set to work to make as simple and “foolproof” 
a layout as possible which would allow machines to be 
installed anywhere that might be necessary and to be 
interchanged in the future without the excessive ex- 
pense of alterations in the general wiring system of 
a completed building. Starting with a close estimate 
of the volt-ampere feeder capacity required for the area 
of the manufacturing floors, the installation was planned 
to allow an ultimate connected load varying from 1 hp. 
for each 73 square feet up to 1 hp. for 4 square feet, all 
with an assumed load factor of 50 per cent. The source 
of the supply in both cases is three-phase primary power 
from central-station service, and the primary voltage 
is in every case brought as close as possible to the 
center of distribution. 

The power-distributing panels are 30 to 40 feet 
apart and the feeders which run across the shop to 
the distribution panels are of uniform size of conduc- 
tor, for it was found actually cheaper to continue the 
full size to the end of the run than to cut and splice. 
These cross-circuits cover from three to six distribution 
panels each, and each panel is planned to supply from 
eight to fourteen circuits to motors of various sizes up 
to 50 hp. As a general policy the circuit for each motor 
is carried in a separate conduit, thereby making it 
extremely easy to shift locations without disturbing 
anything except the leads to the machines concerned. 
Tables and diagrams give the details of these very inter- 
esting installations. They are capital examples of the 
change of practice that has come about from the intel- 
ligent study of the actual conditions in the latest types 
of motor-driven plants. 

The principles involved should be studied by every 
industrial plant if the expense of adapting distribution 
circu ts to changed processes is to be eliminated. 
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Insulating Lines of 
Extra-High Voltage 


ANS of grading the capacity of suspension 

insulator strings for high-tension transmission 
lines are of great importance in view of the rapid rise 
in operating voltages on long lines. Of the methods of 
grading, as brought out in the second of F. W. Peek, 
Jr.’s, articles on transmission line insulation, the use of 
the arcing shield at the line end of the spring for elimi- 
nating the capacity to ground is of special interest. This 
device, on the ground side of an insulator, has been 
known for a number of years, but it now takes on a new 
importance as being perhaps the simplest and most 
effective means of reducing the capacity current, and so 
the voltage, over the units nearest the line conductor. 

An interesting curve is given showing the average 
practice of a number of successful operating lines in 
the matter of the so-called “factor of safety,” this factor 
being the ratio of spark-over to operating voltage of an 
insulator. These curves show the decreasing values of 
this factor for increasing operating voltages, minimum 
values of three and two for the dry and wet spark- 
overs being standard in the higher ranges. The expla- 
nation of these low values is stated to lie in the fact that 
the higher the operating voltage the lower the excess 
of the average lightning disturbance over the operating 
voltage. It has often been stated that a further prob- 
able cause for the greater immunity of high-voltage 
lines is to be found in the relief offered by corona dis- 
charge accompanying abnormal rises of voltage due to 
lightning or other cause. 

In the matter of factory tests of insulators a voltage 
test of short duration and normal frequency, together 
with mechanical tests to destruction, every day, will 
afford the most reliable indications of the run of the 
factory output. High frequency and prolonged voltage 
tests are apt to strain the product. There is no known 
electrical test that will anticipate a crack due to expan- 
sion or indicate porous porcelain. These properties can 
be determined only by breaking the unit. 





Obtaining Maximum Accuracy 
in the Calculation of Run-Off 


OT infrequently it happens in somewhat undevel- 

oped sections of the country that rainfall records 
are not available and that consequently it is difficult to 
obtain some of the necessary data regarding the hydrau- 
lic possibilities of a stream. A brief article in this issue 
by E. J. Crawford gives some very useful suggestions 
as to methods of working out the problem from corre- 
lated obtainable data. The particular undertaking was 
the estimation of the run-off of the north fork of King’s 
River in the territory of the St. Joaquin Light & Power 
Corporation. The method of estimation, which seems 
entirely sound, was to obtain the value for the run-off 
of other parts of the same general watershed and then 
to apply a correction for altitude based on the best 
available figures. Nine year’s records for the general 
watershed of which the required one was a part gave a 
pretty good reckoning of the average monthly run-off 
per square mile. The novel feature of the estimate was 
the method of working out the problem from corre- 
lated areas as before. The correction factor was for 
the increase of run-off with altitude, including a further 
correction for May and June, the maximum months 
where high altitudes are concerned. In this way a run- 
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off estimate has been made for the stream in hand which 
<hecks well with the probable data established in the 
general territory. The altitude correction, quite unfa- 
miliar in the eastern part of the country, rises to con- 
siderable importance where the flow results from the 
melting of mountain snows accumulated at varying 
heights. The application of the correction thus derived 
makes a considerable change in the final results and in 
all probability a great improvement in the precision of 
the estimate. 





Brightness and Allied 
Considerations 


ROM a practical viewpoint illumination is dealt with 

as a certain flux of radiant energy of which each com- 
ponent, according to wave length, has its own stimulus 
value for the normal eye. The integral of these stimu- 
lus values defines the total value of the luminous sen- 
sation. If the original radiation is received on some, 
let us say, colored object, then its effect must be again 
integrated to obtain a proper measure of the sensation 
of brightness and color which the eye will receive. If 
all eyes were alike, which they are not, and were also 
free from the subjective impressions which lie back 
of the retina itself, one could pass without any great 
difficulty from the energy radiated at the source to 
the sensation registered in the brain, and a good many 
of our problems would be somewhat simplified. But the 
eye physiologically, and the brain behind it, play queer 
tricks, as when the perception registers bluish for a 
nearby mercury lamp and yellow-white for a tungsten, 
only to change suddenly to bright green and red when 
the two are brought into juxtaposition. Likewise the 
eye forms very different judgments regarding the same 
quantity of radiant flux received from a considerable 
area or from a point source. By point source we do not 
mean here the mathematical point—for whether there 
be such a thing or not, and whether it could radiate if 
it could be, is not a matter of the slightest consequence— 
but rather the physical point, which may be defined as 
a region subtending an angle so small that its cosine 
is sensibly unity for the problem under consideration, 
whether the actual dimensions are measured in microns 
or miles. 

From the engineering standpoint the vital thing is 
to get the simplest and easiest direct linkage between 
the radiant energy and sensation within the best avail- 
able limits of precision. How difficult this is with the 
ordinary instruments of photometry every  experi- 
enced observer realizes. In a recent paper read before 
the Illuminating Engineering Society Bassett Jones has 
done a useful thing in emphasizing some -intrica- 
cies of the situation by the better appreciation of which 
we may finally be led along the path of process. Looking 
at the whole matter of correlation between the physical 
and physiological from a purely practical standpoint, 
further investigation and elaboration of the methods of 
physical photometry seem extremely desirable. Could 
the photoelectric cell, say in the cesium form which 
is sensitive in the middle of the spectrum, be reduced 
‘0 a convenient portable form a great many existing 
difficulties would be put out of the way. Those left out- 
standing would be quantities of the second order, like 
rdinary individual differences in color perception, per- 
sonal differences in adaptation, and in general bright- 
ness sensibility—values which probably must be ob- 
tained by general average, since like all small residuals 
they are very difficult to evaluate or eliminate. 
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Rational Tendencies in 
Power-Plant Design 


HE great increase in the size of generating units in 
modern power plants and the custom of interconnec- 
tion are two very important factors in the electrical 
design of power stations. Ten or fifteen years ago there 
was a conventional type of design generally followed 
which consisted in providing a row of similar genera- 
tors, a sufficient quantity of transformers and ingenious 
wiring plans whereby any one of the generators might 
be connected to any one of the transformers. The 
whole design seemed to be subordinated to the installa- 
tion of as much busbar copper and as many switches as 
the finances of the company would allow. Such catalog 
engineering has been criticised by us for the past 
decade, so that it is a particular pleasure to describe 
in the current issue a plant of a very different kind— 
the Springdale plant of the West Penn Power Company. 
This plant serves a distribution network which is fed 
from two other large plants, so that not only can the 
service be differentiated as between plant and plant, 
but the number of units in each bears no relation to 
individual spare capacity. The three stations are 
planned in such a manner that in one of them there will 
be ample reserve capacity in case of need for repairs, 
and particular attention has been given to precautions 
service be differentiated as between plant and plant 
with its two 25,000-kva. turbo-generators, is very sen- 
sibly arranged, each unit having its own boilers, aux- 
iliaries and transformers. As the station capacity is 
increased the same idea may be followed out. This is 
the plain logic of station design—to consider the gener- 
ating unit as extending from furnace to lines and then 
to take every logical precaution to see that the unit is 
kept in service. Provisions are made for interconnect- 
ing when and where it may be necessary, but the plant 
is built of units, not of permutations and combinations. 
The protection of the electrical equipment is exceed- 
ingly good. Temperature coils are embedded both in 
the armatures and in the connected transformers to 
enable incipient trouble to be quickly detected, and each 
generator is piped for live steam so that a fire, if it 
should occur, may be quickly smothered. The chief 
units, including transformers, are protected by bal- 
ancing relays; thus internal failure cannot cause serious 
damage. If more current flows from one terminal of 
an armature than from the other, the generator will be 
cut free from the bus, from its transformers and from 
the neutral connection. Besides, the ventilating fan 
will be stopped and the generator field will be opened. 
Unbalancing current in a main transformer will like- 
wise immediately remove it from circuit. 

Another interesting feature of the system as a whole 
is that the three big units, two at Springdale and one 
at Windsor, are intended to be operated at full kilowatt 
capacity, leaving the older Connellsville station to run 
as a peak-load plant and to take up the wattless kilovolt- 
amperes of the system. To improve the power factor 
rate schedules are so planned as to encourage installa- 
tion of synchronous apparatus in addition to the use of 
synchronous condensers. The power factor on the 


entire system is thus brought up to nearly 90 per cent, 
while the Springdale plant itself can readily be brought 
to 95 per cent or better. 

When the relations of every station to its system 
receive more consideration than is accorded to the station 
as a unit, design will be placed on a more logical basis. 

















Dugald Caleb Jackson 


One of the electrical industry’s foremost educators and engineers who has an international 


HE responsible positions in the in- 

dustry held by hundreds of men 

who received their electrical engi- 
neering education under Prof. D. C. 
Jackson are perhaps the best measure of 
his contribution to the advancement of 
the art. This academic year, were it 
not for the time spent in service in 
France with the A. E. F., would have 
marked Professor Jackson's thirtieth 
consecutive year as an educator. He 
was called to the University of Wiscon- 
sin in 1891 as professor of electrical 
engineering, and he developed there one 
of-the earliest electrical departments in 
American universities. His work created 
such favorable attention that in 1907 he 
was called to the largest purely engi- 
neering school in the United States, the 
Massachusetts Institute of Technology, 
to fill the chair of electrical engineering. 


In the same year he was named head 
of the Institute’s department of elec- 
trical engineering. During his entire 


educational career Professor Jackson has 
carried on a consulting engineering prac- 
tice. It has been his belief—and results 
most certainly have confirmed it—that 
the head of an engineering department in 
a university must be active professionally. 

By 1902 his consulting practice had 


reputation as a valuation expert 


grown so large that he formed a part- 
nership with his brother under the firm 
name of D. C. & Wm. B. Jackson. This 
partnership was dissolved during the 
war in order to permit the members of 


the firm to enter the national service. 
About a year ago he and Edward L. 
Moreland established a partnership in 


Boston to conduct a consulting engineer- 
ing business. In his consulting practice 
Professor Jackson has built for himself 
the reputation of being one of the fore- 
most valuation engineers among the 


electrical body of the country. In fact, 
in 1911 he was retained by the British 
government as adviser in connection 


with the valuation of the national tele- 
phone system which that government 
had arranged to purchase. 

Professor Jackson is a native of Ken- 
nett Square, Pa. In 1885, at the age 
of twenty, he was graduated from Penn- 
sylvania State College in civil engineer- 


ing. The two following years were spent 
at Cornell University, one as fellow in 
electrical engineering and the other as 
instructor in physics. Then, with J. G. 


White, now president of the international 
engineering organization of J. G. White 
& Company, Inc., and Prof. Harris J. 
Ryan, he formed at Lincoln, Neb., the 


Company, which 
and at that time 


Western Engineering 
built a great many, 
large, electric railway systems in the 
Middle West. When, two years later, 
this company was absorbed by the Edi- 
son interests, he became assistant chief 
engineer of the Sprague Electric Railway 
& Motor Company, and later he was 
made chief engineer of the central dis- 
trict of the Edison General Electric 
Company. 

Besides being a member of a number 
of national engineering societies, Profes- 
sor Jackson enjoys the honor of being 
a past-president of the American Insti- 
tute of Electrical Engineers. He has 
written several textbooks upon electrical 
engineering topics, besides making many 
smaller contributions to the literature 
of the industry. 

He went to France with a major’s 
commission and was there charged with 
the duty of co-ordinating the electric 
service supply for American army activ- 
ities. After the armistice his ability as 
a valuation expert was drawn upon in 
the determination of the money value 
of damage to physical property in the 
invaded area. A short time before his 
discharge he was promoted to a lieuten- 
ant-coloneley in the Engineering Corps. 




































Transmission-Line Insulation in America 


Practical Devices for Making Suspension Insulator Strings Suitable 
for Lines of Extra High Voltage—Why Factor of Safety Is Higher 
for Low-Voltage Insulators and Bushings Than. for High Voltage 


By F. W. PEEK, JR. 
Consulting Engineer General Electric Company, Pittsfield, Mass. 


FULL discussion of the factors affecting 
spark-over and puncture voltages of line 
insulators and bushings, together with an 
analysis of experience with porcelain insu- 

lators and tests for predicting their characteristics, 
was given by the writer in the Nov. 27 issue of the 
ELECTRICAL WORLD. The treatment is now extended to 
cover methods of controlling the voltage gradient of 
suspension insulator strings for lines of extra high 
voltage and the development of safety factors for insu- 
lators and bushings for low and high voltage. Curves 


are given showing an average of factors of safety for 
insulators as used on operating lines. The selection of 
insulators for any specific duty is also taken up. 

The characteristics so far discussed apply equally 





At 110 kv. the operating stress on the line unit is 
19 kv.; at 220 kv. it is 38 kv., which is higher than 
is desirable. It is desirable to lower the operating 
stress on the units near the line. 

The reason for the uneven distribution is shown 
graphically in Fig. 12. There are a number of ways 
that this may be corrected. Fig. 11 shows corrected 
distribution by varying the capacities of the units along 
the string in proportion to the currents. Fig. 14 illus- 
trates one method of doing this. : 

Fig. 16 shows a means of distributing the voltage 
by the shield in Fig. 15. The shield, in effect, elimi- 
nates the capacity to ground. It has the advantage 
over other methods in that all of the insulators in the 
string are the same; it eliminates corona and acts as 
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FIGS. 9, 10 AND 11—VOLTAGE DISTRIBUTION ON SUSPENSION INSULATOR STRINGS; EFFECT OF GRADING SUSPENSION STRINGS 


well to either high-voltage or low-voltage lines. There 
are, however, certain factors unimportant at the lower 
voltages which become of increasing importance as the 
voltage is increased to 154 kv. and above. 

It has long been known that when insulators are 
placed in series in a string the spark-over voltage is 
not the sum of the spark-over voltages of the individual 
units, but less. This is due to the uneven division of 
voltage on the different units. A very high percentage 
is across the unit nearest the line. Typical curves are 
given in Fig. 9. Fig. 10 shows the percentage of the 
total voltage across each unit of a string of ten. Even 
distribution would put 10 per cent on each unit, as 
indicated by the dotted line. It will be noted on exam- 
ination of Fig. 9 that for strings over five units in 
length there is always about 30 per cent of the total 
voltage across the insulator nearest the line. This will 
vary from 20 to 30 per cent with different types of 
insulators and with different hardware on the same 
type. The importance of a consideration of this factor 
at the higher voltages is at once seen since the max- 
imum unit stress increases directly with the voltage. 


an arcing horn. By means of the shield unit stresses 
on 220-kv. lines are readily reduced below those at 
present existing on successful 110-kv. lines. 

An insulator or bushing is generally so selected that 
the wet and dry spark-over voltages at normal fre- 
quency are several times the operating voltage. The 
ratio of the spark-over voltage to the operating voltage 
is called the “factor of safety.” It is interesting to 
study the “factors of safety” that are used on successful 
operating lines. It is convenient to divide this study 
into three parts, the pin-type insulator, the suspension 
insulator and the switch and transformer bushing. 
The pin-type insulator was the first used. As trouble 
arose weaker types and designs were replaced by 
stronger ones until satisfactory service was established. 
In this connection it must be remembered that the pin- 
type unit was generally used on wooden poles. The 
suspension insulator was generally used on steel towers 
and on larger systems where greater reliability was 
often demanded. There have also been various factors 
besides spark-over voltages that have determined the 
size of the insulator or number of units. For instance, 
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because of the mechanical deterioration of some porce- 
lain there has been a tendency to add more units than 
are necessary when in good condition. 

While the insulator practice has more or less grown 
up and been established by necessity, the bushing prac- 
tice has probably been more systematically determined. 
Bushings in various parts of the country were studied 
and the ratio was found that gave practically no trouble. 

A study of the ratio established by practice is the 
best guide in selecting insulation for the average line. 
Fig. 17 shows the ratio of spark-over to line-to-line 
operating voltage for pin insulators, suspension insu- 
lators and bushings respectively. The curves in Fig. 
17 represent average operating factors of safety and 
up to 154 kv. were drawn from data compiled from over 
fifty transmission systems operating under widely dif- 
ferent conditions. Up to 154 kv. these curves may, 
therefore, be termed “experience curves.” Beyond 
154 kv. the curves have been exterpolated. Fig. 18 
shows the ratio-voltage characteristics of the pin-type 
insulator. The minimum dry spark-over voltage is 40 
kv., the minimum wet spark-over voltage is 15 kv. 
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FIGS. 12 AND 13—CAUSE OF UNEVEN VOLTAGE DISTRIBUTION ; 
SHIELDING REDUCES EFFECT OF CAPACITY TO GROUND 


It will be noted that the general characteristics are 
the same. The ratio is quite high at the lower volt- 
ages. It approaches a minimum of three for dry spark- 
over voltages and two for wet or rain spark-over 
voltages. The suspension insulator ratio is generally 
higher than the bushing ratio. It is considerably higher 
than the pin-type ratio over the range of overlap. 

The characteristics of the curves are logical. The 
factor of safety should be much higher on the low- 
voltage lines than on the high-voltage lines. This 
follows because all lines in a given locality are sub- 
jected to virtually the same lightning voltages. Investi- 
gations on an idle line in the mountains of Colorado 
showed that as operating voltages were increased the 
probable number of induced strokes exceeding the 
operating voltage decreased. Incidentally this shows 
that to call the ratio between spark-over and operating 
voltage a “factor of safety” is a misnomer as far as 
lightning is concerned. It is, nevertheless, a useful 
ratio. It has also been found that where there are 
parallel lines of a high and low voltage—for instance, 
110 kv. and 22 kv.—there is much more trouble on the 
low-voltage line. 

A minimum wet spark-over ratio of two at the higher 
voltages seems logical. Owing to internal disturbances, 
low-frequency surges of double voltage may appear on 
the line. The dry spark-over voltage is the controlling 
factor in external or cloud lightning. 

The higher ratio for suspension insulators than for 
pin-type insulators has probably been due to several 
factors. The wood pole has been used to a considerable 
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extent with the pin-type insulator. Suspension insula- 
tors have been used mostly on steel towers on the larger 
tors have been used mostly on steel towers on the more 
important systems where better service is demanded. 
The minimum spark-over voltage of Fig. 18 was fixed 





FIGS. 14 AND 15—-SUSPENSION STRINGS WITH GRADED CAPS 
OR PLATES; ANTENNA FOR EQUALIZING VOLTAGE 


to a great extent by a consideration of mechanical 
clearance. 

It is reasonable that insulator practice should require 
higher spark-over voltages than bushing practice, since 
the insulator is subjected to rough usage and is not 
protected at its terminals by a lightning arrester. 

In selecting insulators each case must, of course, be 
considered separately. It would be reasonable to place 
less insulation on a grounded-neutral system than on 
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FIG. 16—-CORRECTING VOLTAGE DISTRIBUTION BY SHIELDING 


an isolated system. This has been amply borne out in 
practice. High-voltage systems with deteriorated insu- 
lators that have become almost inoperative with isolated 
neutral have been greatly improved by grounding. The 
question of accumulation of dirt, lightning protection, 
etc., must also be considered. However, data derived 
from the experience curves (Fig. 17) are necessary as 
a guide. 

It is convenient to divide tests into design and 
routine. The object of the design test is to determine 
the characteristics of a given type or design. The 
characteristics may be wet and dry spark-over, punc- 
ture, impulse ratio, voltage distribution, mechanica! 
strength, etc. These tests should be made under condi- 
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tions representing practice as nearly as possible and 
need be made upon only a few units. The object of the 
routine electrical test is to check the product as it 
goes through the factory for cracks and flaws in manu- 





facture. Care must be taken not to specify voltages 
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FIG. 17—-FACTOR OF SAFETY FOR INSULATORS AND BUSHINGS 
so high that damage to the porcelain will result. Noth- 
ing is to be gained by long-time tests. Such tests 


generally mean a loss of time and a deterioration of the 
material. It is best to make the routine tests at oper- 
ating frequency, or about 60 cycles, and it is generally 
safe to apply the spark-over voltage for one minute. 
If actual spark-over voltage is applied, a series resist- 
ance should be used to break the arc at each half 
cycle and to limit heating. The electrical tests do not 
tell all that is desired. It is important to know if the 
product is running mechanically weak or porous. The 
only sure way of determining this is to test a certain 
percentage of the product to destruction from day to 
day and measure the mechanical strength and porosity. 
The porosity is readily measured by placing pieces in a 
dye solution under pressure and noting the depth of 














penetration. In making routine tests it is, of course, 
desirable to test a number of units or parts at one time. 
This is generally 

9 done in the pin-type 
PAO insulator by immers- 
220) ing the head for 
200 about 2.5 cm. (an 
inch or so), or over 

0, 180 the tie-wire groove, 
p60 in a shallow tray of 
9 140 water. The pin cav- 
wl ity is then filled with 
g water to cover the 
7% threaded portion. 
£80 Contact is made by 
& 6 dropping wires 
a or chains into the 
water. A number 

-20 may be tested at one 
ol time. Sixty-cycle 
Operating Voltage voltage is applied to 

give _ intermittent 


FIG. 18 — SPARK-OVER VOLTAGE AS A 
FUNCTION OF OPERATING VOLTAGE 
ON PIN-TYPE INSULATORS 


arcing. The arc cur- 
rent is limited by a 
reactance or resist- 
ance to prevent heating. Tests on parts are made in a 
similar way. (See Fig. 19.) 

In making rain tests the resistance of the water 
should be not less than 10,000 ohms per centimeter 
cube. The spray is generally directed at 45 deg. at 
the rate of 0.5 cm. (0.2 in.) per minute. 

In selecting insulators for a given duty it is seen 
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from what has already been said that the following 
factors should be considered: 

Two insulators or bushings of equal low frequency, 
or 60-cycle spark-over voltages, may have entirely 
different lightning spark-over voltages. The design 
should be such that the lightning spark-over voltage is 
higher than the normal-frequency spark-over voltage. 
The lightning spark-over voltage is fortunately the 
same, wet or dry. 

The spark-over voltage at high altitude is lower 
than at sea level. When insulators and bushings are 
intended for high altitudes proper allowances should be 
made. In places where there are long periods of dry 
weather, dust, salt, etc., may collect on insulators and 
cause considerable trouble during the first rain, fog or 
dew deposit. This may be especially serious near the 
sea or in places where dust is likely to collect. Insulator 
troubles resulting from the so-called deterioration of 
porcelain have been due mainly to cracking caused by 
expansion of metal parts, cement, etc., and to porosity. 
Selection of tough, 
non-porous porcelain 
in a design free from 
expansion troubles 
and high local me- 
chanical stress is 
more important than 
any other factor. 
Various types of 
electrical tests, such 
as high frequency, 
etc., that are of in- 
terest in develop- 
ment work are of 
little use as factory 
or routine tests. There is no known electrical test that 
will anticipate a crack due to expansion or mechanically 
weak porcelain or indicate porous porcelain when it is 
dry. These properties can be determined only by break- 
ing the units. 

It is desirable to have a high ratio of puncture to 
spark-over. However, it is of little use to have such 
a ratio if the design is such that a crack is likely to 
occur. Any insulation is injured if it is electrically 
overstressed. Over-voltage long-time tests are likely 
to cause damage without any gain. Injury may be done 
without external evidence. All such a test shows is that 
the insulation was good before test was made. 

The above applies to all voltages. At the higher volt- 
ages, 154 kv. and above, a new problem enters. Owing 
to the capacities to ground the voltages along the string 
are not evenly divided. In fact, when there are more 
than five insulators in a string, 20 to 30 per cent of 
the voltage is across the insulator nearest the line. 
The uneven voltage distribution can be corrected by 
shields. By this means the unit stress can be made as 
low as on successful lines operating at lower voltages. 

It has been shown that it is convenient to divide 
the tests into design and routine. The object of the 
routine test is to eliminate any units that have cracks 
or other flaws of manufacture. The object of the 
design test is to determine the characteristics of a 
given type. This test need be made on only a few units. 
It must be borne in mind that the electrical test does 
not eliminate porous or mechanically weak porcelain. 
Such material can only be checked by breaking a certain 
percentage of the product from day to day. 

This article will be concluded in a later issue. 





Ground 


FIG. 19—-ROUTINE TEST FOR PIN 
INSULATORS 
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Fig. 1 — Changing Production Require- 
ments Demand Distribution System That 


Facilitates Motor Relocation. 


All circuits and panel boxes in the Canadian Products plant 
are laid out with a view of making future changes in motor 
location possible without disturbing other circuits, The motor 
circuits from the distributing panels to junction boxes in the 
roof trusses are grouped in large conduits as shown on the 
right-hand side of the illustration. The individual motor 
circuit conduits can be seen entering the overhead junction 
box. In the view at the right is shown the overhead fused 
junction boxes where the branch feeders are fused into the 
main feeders, which are controlled by individual oil switches. 
One of the danger signs, shown on the left of the aisle, is 
placed on each side of the oil switches. 


This shows one-half of the engine block test in the 
Canadian Products plant standing at the south end of 
the motor building shown in layout diagram. This section 
is supplied by a 700,000-circ.mil main feeder and two 
350,000-cire.mil branch feeders, which supply nine ten- 
circuit power panels to which it is planned to connect 
seventy-five 7.5-hp., 1,500-r.p.m. squirrel-cage motors in 
the limited space of 2,400 square feet. 








Making Industrial Distribution Flexible 


Feeder Capacity Evenly Distributed—Panelboards Every Thirty or Forty Feet 
—Motors and Machines Can Be Placed Anywhere and Then Moved at Nominal 
Expense—First Cost Higher Than Old System, but Ultimate Cost Lower 
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FIG. 2—-CARRYING THE CONVENIENCE OUTLET IDEA OF THE ELECTRIC APPLIANCE TRADE 
INTO THE DISTRIBUTION LAYOUT OF THE INDUSTRIAL PLANT 


of power required per unit of floor space rather than for definite 


This plant of the Central Gear Company has a similar arrange- 
ment to that shown in the layout diagram (page 1110) of the 
Canadian Products Company. Feeders are laid out on a basis 


HANGES in products and persistent efforts to 

increase the production of modern factories 

result in such frequent rearrangement of ma- 

chines that a system of electrical distribution 
is needed which, like a modern system of lighting, will 
be independent of the position or size of the individual 
machines. Initial expense has been a great detriment 
to the development of such a flexible system of electric 
power distribution, but the General Motors Corporation 
has proved to its own satisfaction that the advantages 
obtained by installing adequate feeder and panel capac- 
ity to within 15 ft. or 20 ft. (4.5 m. or 6 m.) of any 
point on the actual manufacturing floors more than 
offset the increased first costs. 

The old inflexible method of wiring for a given in- 
stallation of motors showed less first cost, but the subse- 
quent expense was never ending. Large sums of money 
were continually being spent for changing or reinforc- 
ing the wiring when machines and motors had to be 
moved or increased in size to conform with changed 
manufacturing conditions. However, after each expen- 
sive change the wiring system was still adaptable only 
to some one particular set of conditions so that the ulti- 
mate cost has been much greater than with the flexible 
system of electrical power distribution described in this 
article and installed by the Central Gear Company, De- 
troit, and the Canadian Products, Ltd., Walkersville, 
Ont., beth of which are owned by the General Motors 
Corporation. 

In designing the wiring of these plants the engineers 
aimed to produce adequate, simple, “foolproof” layouts 
which would be flexible enough to permit machines to 
be placed anywhere on the manufacturing floor and 
then to be interchanged or moved in the future to any 
desired location without additional wiring expense ex- 
cept perhaps for a short run from a nearby panelboard. 


individual machine requirements. Motor panels are spaced uni- 
formly throughout the working floor area. 


The installation of well-distributed feeder and distribu- 
tion panel capacity of a uniform volt-ampere rating per 
square foot for any one set of operations has made it 
possible to obtain the desired flexibility in individual- 
drive motor installations where the motor sizes do not 
vary between extremely wide limits. The number of 
volt-amperes in feeder capacity required per square 
foot will depend upon the manufacturing operations to 
be performed and the number of machines in a given 
area, and some of the figures obtained from the plants 
described in this article are given in Table I. 


POWER REQUIREMENTS FIGURED ON FLOOR SPACE 


Very accurate information is available as to the floor 
area required by the different machines, and taking the 
average horsepower as specified by the machine manu- 
facturers it is possible to check the estimated power 
requirements very closely. There are factors in differ- 
ent types of manufacturing which cause wide variations 
in the wattage required per square foot, and the figures 
given in this article are based mainly on the machine 


TABLE I—ULTIMATE MOTOR AND MAIN FEEDER CAPACITY 


REQUIRED 
Volt-Amp. Sq.Ft. 
of Main Floor Sq.Ft., 
Feeder oe per Includ- 
Capacit; Itimate ing 
per Sq.Ft. Con-  Aisies, 
Floor nected _ per 
Space Hp. Machine Description of Work 
Central Gear Co......... 22.6 27.35 130 Making gears for autome- 
biles. Wide aisles be- 
tween machine tools. 
Canadian Products Co...197.5 4.27 32 Block tests for running in 
automobile engines up to 
35-hp., six-cylinder, |,800 
r.p.m. 
24.1 34.7 130 Manufacture of automo- 
bile engines. 
29.2 31.8 119 Entire motor shop. 
17.5 72.7 204 Entire axle shop. 
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work required in the manufacture of automobile motors, 
axles, transmission gear and parts that go with them. 

The wiring installations discussed are based on fac- 
tors varying from an ultimate connected load of 1 hp. 
for every 4 sq.ft. (3,700 sq.cm.) up to 1 hp. for every 
73 sq.ft. (6.8 sq.m.) (see Table I). The average per 
ultimate connected horsepower in the engine plant is 
about 32 sq.ft. (3 sq.m.), in the axle plant 73 sq.ft. 
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Manhole G, 
— Axle Plant Lighting Feeder I-3 Conductor, No.00 Cable 
Axle Plant Power Feeders 3-3 Conductor, 500,000 C.M.Cables 
-Motor Plant Lighting Feeder !-3 Conductor, No.00 Cable 


——— 
=S ih --Motor Plant Power Feeder I-3 Conductor, 700,000C.M.Cable 


-Motor Plant Power Feeder 4-3 Conductor, 700,000 C.M.Cable 
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to provide for the possible manufacture of small parts 
which may now be purchased elsewhere, but which may 
later be manufactured on the same floor with the rest 
of the parts. The power feeders must be designed with 
enough margin to allow for great flexibility and large 
variations in power requirements. 

Both factories purchase three-phase primary central- 
station service which has been brought as close as prac- 


‘ig. 3—Flexibility Is Obtained aoe Uniform 
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Outside Distribution.—The snouintog 4,000-volt, 25-cycle serv- 
ice is transformed in a 2,250-kva. outdoor substation to 550 volts 
for general distribution around the plant of the Canadian Products 
Company. However, a 225-hp. synchronous motor driving an air 
compressor is supplied with energy at 4,000 volts. All primary 
connections between the outdoor substation and the combined 
boiler house and indoor substation and all secondary connec- 
tions between the different buildings are underground. All power 
feeders from the so-called power house to manholes and into 
buildings are three-conductor, 1,000-volt, paper-insulated, lead- 
covered stranded cables. The 110/220-volt secondaries of the 
manhole lighting transformers are single-conductor, 600-volt in- 
sulations, rubber-covered stranded conductors. All cables be- 













(6.8 sq.m.), and in the gear plant the average is about 
1 hp. for every 27 sq.ft. (2.5 sq.m.). Records seemed 
to indicate that an individually driven factory in the 
automobile industry would have a load factor of not 
more than 40 per cent, but all feeders were based on a 
load factor of about 50 per cent to take care of addi- 
tions or the development of improved machinery and 
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tween power house and manholes are run in 4-in. fiber ducts; all 
r= from manholes into buildings are run in 4-in. iron con- 
duit. 

Inside Distribution.—This layout was designed on a basis of 
horsepower requirements per square foot of floor space. ‘This 
varied from 1 hp. for 4 sq.ft. to 1 hp. for every 73 sq.ft. The 
two 350,000-cire.mil branch feeders, second from the left-hand 
end of the motor plant, supply power for testing engines. Branch 
feeders of the same size were also figured on at the right-hand 
end of the motor plant to carry the heavy milling machines used 
in that section, but tests indicate that No. 4/0 is large enough 
for this service. The main feeders are 500,000 circ.mil in the 
axle plant and 700,000 circ.mil in the motor plant. 


ticable to the low-voltage motors driving the machines. 
In the Canadian Products plant the main transformers 
had to be placed some 600 ft. (180 m.) from the center 
of distribution, so 550 volts, the highest standard sec- 
ondary voltage, was chosen for the motors. The service 
for the Central Gear Company is transformed to 440 
volts at three points along one side of the 600-ft. main 
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factory building. Here it was possible to cut the dis- 
tribution losses to a minimum by bringing the primary 
service so close to the points of application that the 
center of distribution on the longest secondary feeder is 
not more than 250 ft. (75 m.) from the transformers. 
The average secondary run to the motors is only 150 ft. 
(45 m.). The secondary side of the three banks of 
transformers may be operated independently or in 
parallel at will, making it possible to operate the plant 
from any one group or from any combination of the 
three groups of transformers. 

The factory buildings of both plants are one-story 
structures with sawtooth-roof construction, brick walls 
4 ft. (1.2 m.) high, continuous steel sash and ribbed 
glass above the brickwork, gypsum roof and maple floor- 
ing. The bays are 30 ft. x 40 ft. (9 m. x 12 m.), and 
on every column there is a power distributing panel 
which is fed from the side of the building, as may he 
seen in the layout diagram for the Canadian Products 
plant. 

The sizes of the feeders running across the shops to 
supply the distribution panels are given in the drawings. 


rABLE 





II—ELECTRICAL INSTALLATIONS IN PLANTS HAVING 
FLEXIBLE POWER DISTRIBUTION AND INDIVIDUAL 
MOTOR DRIVE 








Canadian Products 


Central Motor Axle 
Gear Co. Shop Shop 
Manufacturing floor area, sq.ft 184,800 81,600 81,600 
Total number of motors installed 680 500 282 
Number of motors for which installation was 
aryl ls y  ee aee ; 1,400 685 400 
Total number of power distributing ps unels...... 129 65 42 
Total branch circuits from panels. ; 1,742 540 336 
Total rating of transformers, kva.. *2,250 +2,250 
Hp. of motors connected......... 3,246 790 
timate possible connected motor load on 
feeders at 50 per cent load factor, hp 7,800 4,500 2,430 
Total main feeder capacity, amp 5,500 2,500 1,175 
Secondary voltage of motors... 440 550 550 
Average initial connected oe per panel 25 28.84 18.81 
Motor sizes, hp.. s ot 4 to 5 4 to 50 } 














Power only. + Power and light. 


It will be noted that the conductors are not diminished 
in size as it was found cheaper to run the full size 
throughout than to cut and splice them. The control 
and protection of these cross-shop power feeders are 
somewhat different in the two plants. Each cross-shop 
feeder in the Central Gear plant is a main feeder which 
comes back to a 300-amp., 440-volt automatic oil switch 
mounted on the switchboard directly above the nearest 
group of transformers. In the Canadian Products plant 
the cross-shop circuits are branch feeders, of which 
from four to six are tapped off each main feeder, the 
feeder being controlled by one 600-amp., 550-volt auto- 
matic oil switch in the motor shop and by 400-amp. 
switches in the axle shop. The cross-shop circuits in 
the Canadian plant, being branch feeders, supply only 
three distribution panels each, while in the Central 
Gear plant, where the cross-shop circuits are main feed- 
ers, they each supply five or six panels. Consequently 
about twelve distributing panels are controlled and pro- 
tected by two secondary oil switches in the gear plant 
and by one secondary oil switch and four feeder fuses 
in the Canadian plant. The fuses were used in the Cana- 
dian Products plant to cut down installation costs with- 
out any sacrifice in flexibility. 

The power distribution panels are designed for from 
eight to fourteen circuits to supply motors of various 
sizes up to 50 hp. The Gear Company is equipped with 
standard panels having three vertical busbars to which 
the individual motor circuits are connected through 
fuses. The Canadian Products plant has special dis- 
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tributing panels in which each phase is separated from 
the other two by barriers. 

All wiring is in exposed conduit with not more than 
one individual motor circuit in each pipe as a general 
rule. However, to reduce the number of conduits the 
outgoing motor circuits are grouped between the panels 
and the roof trusses. In the Canadian plant all the 
motor circuits are taken from the distributing boxes 
through three conduits to an overhead junction box (as 
shown in the group of photographs), from which the 
circuit to each motor is carried in a separate conduit. 
In the Central Gear plant three motor circuits are taken 
in one conduit to an overhead condulet and distributed 
from there in individual pipes. Many of the motors are 
so close together that more than one circuit could con- 
veniently be carried in a single conduit, but this would 
defeat the purpose of the installation, which is to make 
it easy and simple to change the location of any motor 
without disturbing any other motor or circuit. 

The installation of the Canadian Products, Ltd., was 
designed by L. A. Blackburn of the Du Pont Engineer- 
ing Company, Detroit, with a view to giving the plant 
manager a flexible installation and everything neces- 
sary to facilitate production for the lowest possible cost. 
The Central Gear Company’s layout was designed by G. 
Wagschal of Esselstyn, Murphy & Hanford, engineers 
and architects, of Detroit, under the direction of W. R. 
Willett, the Gear company’s general manager, whose 
primary consideration was production. 

The description of the motor installations in these 
plants and the reasons for individual motor drive are set 
forth in the July 24 issue of the ELECTRICAL WorRLD. 


Calculating Run-Off with No 
Rainfall Records 


Some Fairly Accurate Method of Calculation Is Neces- 
sary if Water Power Is to Be Properly Utilized 
and Continuous Service Assured 
By E. J. CRAWFORD 
Assistant General Superintendent San Joaquin Light & Power 
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sibility of parts 
of the mountain- 
ous regions of 
the West and the 
comparatively 
recent develop- 
ment of the 
weather service 
through these 
districts, it 
sometimes oc- 
curs that a very 
important drain- 
age area will be 
entirely without 
rainfall and run- 
off statistics. 
There are no 
permanent in- 
habitants of 
some of these 
areas who might 
have casual re- 
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MONTHLY RUN-OFF AVAILABLE FROM 178 
SQ. MILES OF KINGS RIVER WATER- 
SHED ABOVE 5,000-FT. ELEVATION 


Total for year was 305,604 acre-feet and 
average cubic-foot-second flow 418.6 
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ports of winter snowfall, and it becomes necessary to 
calculate probable run-off from estimates made on the 
basis of adjacent territory run-off. 

The San Joaquin Light & Power Corporation has 
faced such difficulties as this in the matter of the water- 
shed back of the North Fork of the Kings River, where 
it plans to install’ its next big construction develop- 
ment. The method used in obtaining the desired figures 
was based on a calculation of unit area run-off secured 
from figures at hand regarding adjacent areas, as well 
as records of the total run-off obtainable from the 
stream flow records of the Kings River where it enters 
the valley. 

It was possible to obtain complete records from 1910 
to date for the adjacent watershed of Big Creek, as 
well as records to date covering the run-off data for 
the entire Kings River watershed. Data were also at 
hand from the Merced River, a similar mountain stream, 
showing the variation in unit run-off for stations of 
low and high elevation. Run-off per unit area from 
areas 5,000 ft. (152 m.) and higher is approximately 
50 per cent greater than the average of the total 
mountainous drainage area of the stream. During the 
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ETURNS for the month of September re- 
ceived by the ELECTRICAL WORLD from cen- 
tral stations with more than 71 per cent of 
the total generator rating of the country in- 

dicate that a new daily output record was hung up during 
this month. In spite of an/increased industrial depres- 
sion over that reported during the previous month, every 
section of the country reported increased average daily 
output. The average daily output for the entire country 
was 128,300,000 kw.-hr., which was about 300,000 kw.-hr. 
in excess of the previous record daily output, recorded 
in August. The total output for the first nine months 
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months of May and June, the months producing the 
maximum run-off from the higher levels, the unit run- 
off established per square mile for the entire area, 
as established at the lower level, should be increased 
by 75 per cent to obtain the flow per square mile from 
the mountains, for the reason that by far the greatest 
amount of the run-off comes from the higher levels at 
that period of the year. 

Using the measurements taken at the Piedra station 
on the Kings River, which gives the run-off from an 
area of 1,740 square miles and taking a period of nine 
years, which covers both wet and dry years, it was 
possible to establish an average flow per square mile 
for the Kings River watershed as a whole. The 50 per 
cent increase for higher levels and 75 per cent for 
the high mountains in the months of May and June 
were applied and a curve drawn. 

The results as thus established show a slightly higher 
run-off than that recorded on adjacent watersheds 
except in May and June. Owing to the position and 
height of the watershed in question, this was felt to 
be a conservative estimate, probabilities being that the 
calculations would be exceeded. 


Increased Industrial Depression Fails to 


Lower Daily Output 
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of the year was 34,070,000,000 kw.-hr., as against 
28,010,000,000 kw.-hr. reported in the corresponding 
period in 1919, an increase of about 21.4 per cent. 

A partial resumption of manufacturing activity dur- 
ing September was reported from the New England 
States. Government statistics, however, indicate that 
more than 600,000 spindles in that section were idle 
during the month and that many factories were operat- 
ing conservatively running on shorter time or lower 
quantity of production. The demand for energy for 
lighting purposes increased materially with the advanc- 
ing season, which, taken in connection with the partial 
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TABLE I—CENTRAL-STATION RETURNS FOR TWELVE MONTHS 





Per- Per- 
cent- | Revenue from the Sale of | cent- Kw.-Hr. Output 
nergy e of <—o 
ne 
stalled 
Per | Rat- Per 
1919 1918 | Cent | ings 1919 1918 Cent 


Thou- | Thou- In- |Repre-| Thousands} Thousands} In- 
sands | crease| sented 





— | | | FS | 





Oct. $35,492 | $30,077 | 18.0} 60 | 2,175,636 } 1,987,004 | 9.0 
Nov. 43 31,927 | 17.2 58 | 2,055,428 | 1,895,693 | 8.2 
Dec. 44,125 | 37,978 | 16.0} 65 | 2,509,571 | 2,270,833 | 10.0 
1920 1919 1920 1919 

Jan. 46,614 | 39,002 | 19.8 | 67. | 2,581,096 | 2,186,732 | 18.0 
Feb. 45,881 | 37,502 | 22.1 69 | 2,494,764 | 1,986,493 | 25.3 
Mar. 46,155 | 36,840 | 25.0 | 70 | 2,698,890 | 2,103,587 | 28.0 
April 45,547 6,541 5 70 | 2,603,692 | 2,098,559 | 24.1 

ay 43,888 | 35,512 | 23.4 70 | 2,631,560 | 2,179,916 | 21.2 
June 44,434 | 35,528 | 24.5 71 2,639,831 | 2,175,645 | 20.2 
July* 66 46 608 | 36265 | 28 5 71 2 677,131 | 2.234215 0 
Aug.+| 66 47,392 | 36,730 | 28.7 | 71 2,768,595 | 2,302,988 | 20.4 
‘Bept.t| 66 48,912 | 38,292 | 27.8 | 71 2,733,942 | 2,326,924 | 17.2 


*Includes estimates for twenty-three companies, representing 2.8 per cent of the 
total installed rating of all central stations. 

tIncludes estimates for thirty-one companies, representing 3 6 per cent of the 
total installed rating of all central stations. 

tIncludes estimates for sixty one companies, representing 14.0 per cent of the 
total installed rating of all central stations. 


resumption of manufacturing activity, accounts for an 
increased central-station average daily output of 220,000 
kw.-hr. over that recorded in August. 

The industrial depression appears to have descended 
more lightly on the factories of the Atlantic States. 
This was especially true of the South Atlantic States, 
where production continued to be active. Over 485,000 
more spindles were reported in actual operation in this 
section in September than during a similar period in 
1919. This continued industrial activity, together with 
the increased lighting demand, resulted in a record 
central-station daily output of this section of 45,600,- 
000 kw.-hr. The industrial power demand in the North 
Central States during September appears to have been 
about the same as in August, but the lighting demand 
‘was largely increased. These conditions were reflected 
iin an average daily energy demand of 39,600,000 kw.-hr., 
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which equals the record output for-this section hung up 
in December, 1919. 

Central-station operations in the South Central States 
vary largely with the lighting demand, although the 
industrial load is exerting an increasing influence. The 
daily output for this section during September was 
8,630,000 kw.-hr., or about 33 per cent greater than the 
daily energy demand reported for the high winter month 
of 1919. 

Metal mining in the Mountain States during Septem- 
ber still showed some stagnation. In California the 
State Power Administrator issued an order on Aug. 31 
curtailing the use of electrical energy for non-essential 
lighting purposes, and this curtailment continued until 
the middle of October. General industrial conditions, 
however, continued active throughout the Mountain and 
Pacific States, resulting in a record daily output of 
25,950,000 kw.-hr. This is about 300,000 kw.-hr. in 
excess of the record month of last winter. 


Possibilities of the Proposed St. Lawrence 


River Development 


ISCUSSING “Some Engineering Features of the 

St. Lawrence Canalization Project” in the Canadian 
Engineer, Major John C. H. Lee, U. S. A., says: “The 
economical feasibility of developing the full available 
hydro-electric power opens a serious question. Between 
Lake Ontario and Montreal the total theoretical horse- 
power is readily computed as over 6,000,000. Owing to 
the unusually stable characteristics of the river it seems 
fair to assume that with a machine efficiency of 90 per 
cent, at least 75 per cent of the theoretical horsepower 
is possible of development, or 4,500,000 hp. Whether or 
not this amount should be made available from the start 
or be provided for at an increasing rate is a problem of 
industrial economics.” : 


TABLE II—CENTRAL-STATION RETURNS BY SECTIONS OVER A TWELVE-MONTH PERIOD 

















= 3 3 3 te : 
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Month ° ag\° g;° g\;° ° 2 
o%| 1919 | 1918 jg a 1919 1918 83 of 1919 1918 & a 8 s 1919 | 1918 3 
&@| Thou- | Thou- |, &|#@] Thou- | Thou- | §|%| Thou- | Thou- Se Se| Thow | Thou- | - 5 
oc to 3 ke 
“9 sands sands aa es sands sands aa § S| sands sands £ Sle § é 4 5 g sand. sands a4 
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OR hc 72 $4,127} $3,453/19.1) 53 | $12,684) $10,822'16 52 | $11,401, $9,484)20.2) 38 $5,440) [$4,799) 13.9 
| ae 71 43 3,800/16.2) 56 14,738 12,761|15.7] 44 10,541 8,689/21.2) 39 5,665 4,983) 13.9 
BOs. kis 73 4,908 4,25415.1) 57 15,926 13,806/15.8] 49 11,660 9,833) 18.3) 44 9,135 8,015)14.2 
fQ 1920 1919 1920 1919 1920 1919 1920 1919 
© | Jan...... 8 5,635 4,718)19.8) 59 17,659 14,625}20.9) 51 12,885 10,799) 19.6) 53 7,388 6,322) 16.1 
ZH | Feb...... 82 5,354 4,368/22. 1) 61 17,245 14,343|20.4) 55 13,191 10,403/26.0) 53 7,142 6,028) 18.3 
e Gee as 2 82 5,136 4,044|27.0) 63 17,696 14,299|23.7) 57 13,270 10,469/26.5) 54 7,143 5,741\/24.2 
f ) April..... 82 5,087 3,943/29.0) 64 17,700 14,383) 23.5] 57 12,690 10,042}26.9) 54 7,118 5,992) 19.2 
ce ay 82 4,897 3,741|30.1) 64 16,624 13,631}21.9] 57 12,471 9,853) 26.8) 54 7,067 6,147) 15.1 
June..... 82 4,948 3,778)30.5) 65 16,525 13,449/22. 1) 57 12,412 9,776|26.9| 54 7,700 6,398) 20.5 
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Aug...... 8? 5,069 4,091124.0) 65 17,216 13,762|25.5| 57 13,499 10,15 2132.9] 54 8,455 6,457/ 31.0 
Sept 82 5,394 4,294|25.6| 65 17,980| 14,455/24.0) 57 13,725 10,487|30.8) 54 8,639 6,671|29.8 
1919 1918 1919 1918 1919 1918 1919 1918 
Oct. i sate 7 162,859) 142,326)14.4) 5 694,584| 659,859) 5.3) 67 | 815,284) 709,665)15.3) 38 435,754, 418,412) 4.1 
g | Nov.. 71 153,171} 140,240) 9.2) 56 | 724,607} 707,347) 2.4) 60 | 686,486; 597,855)14.9) 39 422,812) 390,744) 8.2 
& | DOe.seuce 73 180,493} 152,304)18.0) 58 | 803,165) 733,222) 8.9) 67 |. 825,313) 713,959|15.8] 44 58 611,942) 597,620) 2.5 
et 1920 1919 1920 1919 1920 1919 1920 1919 
2 | Jan...... 78 | 207,158) 159,773)29.8| 60 | 853,057) 717,303)19.2) 69 | 841,841) 731,758)15.2) 56 538,304) 460,221/16.2 
© { Feb. ess 82 | 187,264) 148,103)26.2) 62 | 809,865} 672,836/20.1) 73 | 858,939) 663,523/29.4) 56 0.473) 98,098/33. 508,223} 403,933/26.1 
| Mar......| 82 198,603} 148,512/33.7) 64 | 897,327) 711,828)/26.0) 74 913,659] 711,761/28.1) 56 ; 551,995) 428,941/28.6 
| April.....| 82 187,174) 144,922}29.1) 65 | 883,264) 701,778)25.9) 74 | 857,467) 687,751|24.7| 56 40} 99,877)35. 540,647| 464,231/16.7 
‘. May..... 82 188,566] 148,186|27.5| 65 | 854,631) 711,276|20.0) 74 | 862,127) 700,095|23.5) 56 . % 588,457) 521,544112.6 
= June..... 82 189,934} 149,607/26.5| 66 855,714] 721,688)19.9] 74 855,013) 681,789/25.5) 56 : 587,437| 522,901/12 2 
< July... ...} 82 190,668) 159,009/20.0] 66 | 88',241| 7'4,485/23.5| 74 | 841,351} 702,302/19.7) 56 . 60; 30 624,934; 551,959)13 4 
as ¢ 82 193,850) 170,944) 13.5) 66 | 904,550) 728.097/24.1| 74 | 891,825) 750,702/18.8) 56 147,2 0) 79 631.106) 541,636, 3 0 
Sept......| 82 en 170,315) 13.1| 66 | 902,040 oe 5| 74 | 880,008) 754,522/16. " 56 — 79 a 530,179, 16.0 
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Reliability and Efficiency Are the Keynotes of the 
Springdale Station 
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A—Oil switches for 25,000-volt circuits have especially rating. D—Brush-shifting motor drives forced-draft fan at 
high rupturing capacity. B—Heavy barriers for 11,000-volt high efficiency. E— Transformers installed outdoors save 
oil-switch and instrument transformer compartments. C— building construction costs. F—Transmission line designed 
Two induced draft fans driven by 175-hp. and 400-hp. motors. 


for 130,000 volts, but operated for the present at 25,000; a 
With either fan the boiler can be operated at 300 per cent dead-end tower is shown in the foreground. 











Electrical Features of Springdale Plant 


Station Will Be Operated at High Power Factor—Temperature Detectors 
in Generators and Transformers, Flexible Scheme of Supply to Electrical 
Auxiliaries and Balanced Relay Protection Are Important Characteristics 


By GEORGE S. HUMPHREY 
Electrical Engineer West Penn Power Company 


HE mechan- 

ical features 

é¢: t{i.2 

Springdale 
station of the West 
Penn Power Company, 
situated at the mouth 
of a coal mine on the 
Allegheny River, near 
Pittsburgh, were de- 
scribed in articles by 
G. G. Bell which ap- 
peared in the ELEc- 
TRICAL WORLD for 
Sept. 25 and Oct. 9. 
The electrical end of 
the plant is likewise 
noteworthy because of 
certain novel features eters 
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3 by rail and has at 
(iT TANNING present the largest 
eo. 2 capacity of the three 
~-| West Penn stations, 
will be run as the 
peak-load plant. The 
night load at Connells- 
ville is thus brought 
within the capacity of 
the latest and most 
efficient unit. Rate 
schedules have been 
designed to encourage 
customers to _ install 
synchronous appa- 
ratus and to boost or 
buck as may be re- 
quired to maintain a 
constant voltage, and 
synchronous condens- 
aa } | ers are used at several 
. points. The peak-load 
( Asc e 


Wa 


power factor on the 
West Penn system is 
thus brought to 
around 90 per cent. 


\co 


‘Co 
ainiinltinaba 


sue Cao 
Springdale plants at 
full kw. capacity, old- 
er plants will take up 
the wattless kva. of 
the system, so that 
Springdale may be 
operated at about 95 
per cent power factor. 
Accurate information 
regarding internal 
temperatures will be 
afforded by resistance 
units which have been 
installed in both gen- 
erators and _ trans- 
formers. The _ unit 
plan of connection has 


INTERCONNECTION OF WEST PENN WITH OTHER POWER SYSTEMS 


At the present time the transmission systems of the West Penn Power and 
Duquesne Light companies may be tied together at nine different points 
where they come in close proximity at suitable switching points. The present 
ties are 25,000-volt connections. The main advantage of the tie connections 
is in the ability to transfer load without interruption from one system to 
the other as reserve capacity is needed or_as trouble occurs on some out- 
lying section of either company’s lines. They also serve to give certain 
sections of the territory a duplicate supply and in general have added very 
considerably to the reliability of service. There is also the benefit derived 
from the yt in their loads. When the Duquesne Light system was 
running on day-light-saving time and the West Penn system on Eastern 
standard time the diversity was considerable. The annual peaks of the two 
systems, moreover, occur at different times. The Duquesne Light Company’s 
peak occurs during the Christmas shopping season, on account of the large 
lighting and street railway load, whereas the peak on the West Penn system 
oceurs about the first of March. 

The West Penn Power Company is interconnected at the Windsor station 
with the Ohio and West Virginia properties of the American Gas & Electric 
Company, which in turn are interconnected with the Akron properties of the 
Northern Ohio Traction & Light Company. These three systems are operated 
continuously in parallel; that is, the southwestern part of Pennsylvania is 
daily operated in parallel with the suburbs of Cleveland, Ohio. 

The Duquesne Light oo will shortly put into operation its new 
Colfax generating station, which will have a possible ultimate capacity of 
about 300,000 kw. This station is one mile and a half from the Springdale 
station, which has the same possible ultimate capacity; but it is probable 
that these two stations will be tied together by a high-capacity line, so that 


The Springdale gen- 
erators are rated at 
25,000 kva. and the 
turbines have a max- 
imum capacity of 25,- 
000 kw. at full boiler 
pressure. By using 
the Connellsville gen- 
erators to supply watt- 
less current the power 
factor at Springdale 
can be brought to 95 
per cent or better and 
the output per unit to 
nearly 25,000 kw. 
The new plant is 
arranged on the unit 


each may serve as a reserve for the other and so that the two stations may 


been adopted with bus _ be operated in parallel when desired. 
reactors between 
units. All auxiliaries are in duplicate with two sources 
of energy provided. The position of the Springdale 
rower plant with reference to the transmission lines 
and other generating stations of the West Penn Power 
Company and to the territory which is served by the 
Duquesne Light Company and the American Gas & 
Electric Company (in Ohio) is given in the map. 

As was stated “im the previous article, the West 
Penn Power Company owns a 30,000-kw. unit in the 
Windsor station. This plant, like the Springdale plant, 
is adjacent to a coal mine, which delivers coal directly 
from the mine to the coal bunkers. These two stations 
will carry the base load of West Penn system. The 
60,000-kw. Connellsville station, which receives its coal 





system, each main 
generator having its 
own boilers, auxiliaries, transformers and bus sections; 
thus each unit may be operated to full capacity entirely 
independent from every other unit. However, the boilers 
will ordinarily supply steam to a common header, and 
the main units may be paralleled through reactors on the 
11,000-volt bus or directly on the 25,000-volt bus. Power 
is generated at 11,000 volts, and space has been provided 
for two 11,000-volt buses, although only one bus has 
been installed. This bus and the main switches are on 
the switch floor, and, as may be noted from the main 
wiring diagram, there are switches to connect each 
generator to the bus and each transformer bank to the 
bus and to parallel the two sections of the bus through 
reactors. There is on the floor under the main bus an 
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auxiliary switch which connects each generator directly 
to a bank of transformers, so if the main bus or any of 
the oil switches or other equipment on the main-bus 
floor should fail, or if it is necessary to work on them, 
the service may be maintained by connecting the trans- 
formers to the generators through the auxiliary switch 
and disconnecting the main switching gear by opening 
disconnecting switches. 

The generator voltage is stepped up from 11,000 to 
25,000, at which voltage power is transmitted from the 
station. There are two 25,000-volt buses, designated as 
the “main bus” and “transfer bus.” Each of the trans- 
mission lines is connected through an automatic oil 
switch to the main bus and through disconnecting 
switches to the transfer bus. Space is provided for 
installing oil switches later to connect to the transfer 
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The voltage is stepped down from 11,000 to 2,300 
to supply the station auxiliaries. There are two 2,300- 
volt buses, and each circuit is connected to each bus 
through an automatic oil switch. Each bus may be 
supplied from the house generator or from either of the 
two banks of house transformers, and each circuit may 
thus be supplied from any or all of the three sources. 
These buses will not ordinarily be operated in parallel. 
The circuit switches are interlocked so that it is impos- 
sible to close any circuit on to both buses at the same 
time unless the bus tie switch, which is controlled only 
from the operating room, is closed. Wherever auxiliaries 
are in duplicate one will be connected to the house 
generator and the other to the house transformers, so 
that half of the auxiliaries may be operated even if 
either source of power is interrupted. Duplicate 2,300- 
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WIRING OF SPRINGDALE PLANT, DEVELOPED FOR UNIT SYSTEM WITH BUS REACTANCES 


bus, if operating experience should indicate that they are 
necessary. Each transformer switch is connected to the 
main bus through an oil switch which is non-automatic 
except through differential relays on the transformers. 
Each of the two sections of the transfer bus is con- 
nected through an automatic oil switch to a transformer 
bank. A line switch can be taken out of service with- 
out an interruption by closing the line disconnecting 
switches to the transfer bus and also the automatic oil 
switch connecting the transfer bus to the transformers 
before the line switch is opened. The oil switch con- 
necting the transformers to the transfer bus will then 
serve as overload protection for the transmission line 
which is operating from the transfer bus. If so desired, 


all lines may be transferred to the transfer bus and the 
main bus disconnected entirely without 
service. 


interrupting 





volt circuits for the boiler auxiliaries are taken to a 
group switch center in the middle of the firing aisle, 
where the stoker, forced-draft and induced-draft motors 
are controlled, and where they may be transferred from 
one 2,300-volt bus to the other. In a similar manner 
circuits are run from the 2,300-volt buses to group 
centers in the condenser pit, where the turbine auxil- 
iaries are controlled. In addition to the advantage of 
reliability obtained from the duplicate circuits and 
apparatus and from the two sources of supply, this 
arrangement permits the regulation of the heat balance 
by transferring load from the house turbine to the 
house transformers or vice versa. This transfer of 
load may be controlled from the operating rooms or 
group center. 

All of the high-tension equipment, except trans- 
formers and lightning arresters, is placed indoors. It 
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was originally intended to place all high-tension equip- 
ment out of doors on an elevated concrete platform. 
This platform would have to be about 20 ft. (6 m.) 
above present ground level to be out of reach of flooiis, 
and be supported on piles driven 15 ft. (4.5 m.) to 
gravel. Since there was space on the main switch 
floor which could be used it was decided to place the 
25,000-volt switches indoors. - The top conductors of 
the four circuits crossing the Allegheny River must be 
supported at a distance of 175 ft. (53 m.) above the 
ground. Since the building columns had ample 
strength to support these circuits it was decided to 
place the tower supporting the river crossing, and also 
the lightning arresters, on the roof. A considerable 
saving in structural steel, as well as in concrete, was 
thus realized by placing most of the high-tension equip- 
ment in the building and on the roof. Since there was 
room in the building to give the equipment and con- 
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with the neutral connected without resistance to 
ground through an oil switch. 

The armature of each generator has six temperature 
coils embedded in it for indicating temperature on the 
generator switchboard panels. These temperature coils 
are embedded in the middle of the slot between top and 
bottom conductors and operate ammeters through varia- 
tion in resistance of the coils caused by change in 
temperature. Each of the main generators will be pro- 
vided with steam piping, so that a fire in the generator 
may be smothered by blowing live steam into the 
ventilating passages. 

Each of the two banks of main transformers con- 
sists of three single-phase 8,333-kva. water-cooled units, 
which are connected delta on the 11,000-volt side and 
star on the 25,000-volt side. A seventh transformer is 
installed between the two banks as a “spare” and has 
water and oil piping connections. Leads with connec- 
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STATION AUXILIARIES MAY BE SUPPLIED FROM HOUSE GENERATOR OR STATION TRANSFORMER 


There are two 250-volt direct-current buses, one designated 
“exciter bus” and the other “‘power bus.” Energy may be sup- 
plied to either of these buses by (1) a 300-kw. steam-driven ex- 
citer, (2) a 300-kw. motor-driven exciter, or (3) a 50-kw. motor- 
driven generator. The two main generators will ordinarily be 


ductors practically the same spacing they would have 
had outdoors, and in addition to install barriers, it 
was considered that the reliability should be consider- 
ably greater indoors than outdoors. 

The two 25,000-kva. generators are rated at 11,000 
volts and have a reactance of 10 per cent. The 
generators are star-connected, with the neutral of each 
generator connected to a neutral bus through an oil 
switch and the bus grounded through a resistance of 
4 ohms. 

The two neutral oil switches are electrically inter- 
locked so that only one generator may be grounded 
at a time. Each generator is cooled by washed air 
supplied by a separate fan, the air washer and fan 
being in the generator foundation. This air is taken 
either from the condenser pit or from the outside and 
discharged from the bottom of the generators into the 
intake to the forced-draft fans. The house generator is 
rated at 2,500 kva., 2,300 volts, and is star-connected 


excited from one of the two 300-kw. sets, the other being kept in 
reserve. The house generator will ordinarily be excited by the 
50-kw. set. The direct-current power bus may in addition be 
supplied through a 50-kw. battery-charging set, which is ordi- 
narily kept floating on the storage battery to supply this bus. 


tors are arranged so that the “spare’’ may be quickly 
connected to replace any transformer in either of the 
two banks. 

The house transformers consist of two banks each 
with two 1,000-kva, single-phase water-cooled units 
connected in open-delta. The two banks of house trans- 
formers, or the house generator and one transformer 
bank, will carry the load at present, so a spare trans- 
former is not necessary. Arranging the transformers 
in two open-delta banks gives a more reliable arrange- 
ment than installing them as one closed-delta bank with 
a spare, since a second set of oil switches and leads is 
thus provided, and the time required to connect the 
spare in place of one of the three operating transformers 
in case of failure is eliminated. When the station is 
extended a third transformer will be added to each bank, 
thus making them closed-delta banks. 

Each transformer has water-flow alarm and tempera- 
ture alarm, so that if the water should stop or the 
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temperature get too high a bell will ring in the operat- 
ing room. Each transformer has also an indicating 
and a curve-drawing thermometer on the transformer 
case and four temperature coils from which leads are 
brought to indicate temperature on the switchboard in 
the operating room, These coils are mounted near the 
top of the main coils in the hot oil. 

The neutral of each main bank is connected to a 
neutral bus through an oil switch, and the neutral bus 
is grounded through a resistance of 28.8 ohms having 
a current capacity of 300 amp. for two minutes. This 
resistance consists of stacks of grids such as are used 
on street cars. There is on the switchboard a curve- 
drawing ammeter to record the total current flowing to 
ground and an indicating ammeter to show the current 
flowing from each transformer bank to ground. When 
the current to ground reaches a certain value a lamp 
is lighted, and when it reaches a certain larger value 
a gong is sounded. The operator can then select the 
grounded circuit from the indications of the ammeters, 
of which there are three for each 25,000-volt line, and 
disconnect it. 


CIRCUIT BREAKERS HAVE HIGH RUPTURING CAPACITY 


The circuit breakers have exceptionally high ruptur- 
ing capacity, being designed especially for this station. 
Each breaker is provided with disconnecting switches, 
so that it may be isolated for inspection or repairs. The 
25,000-volt breakers are Westinghouse type “O-21” and 
are guaranteed to rupture 13,500 amp. at 25,000 volts 
two times with a two-minute interval and then be in 
condition to be closed and carry rated current until it 
is practicable to make inspection and necessary adjust- 
ments. The contacts are of the brush type, with the 
tips of the leaves toward the center, so that the mag- 
netic force of a short-circuit current will force the leaf 
contacts down on the movable solid contacts, rather than 
tend to separate them, as would be the case if the tips 
were turned outward according to usual practice. These 
switches are provided with bushing-type current trans- 
formers, are frame-mounted, and each switch is in- 
stalled in a separate compartment 10 ft. x 12 ft. x 25 ft. 
(3 m, x 3.6 m. x 4.5 m.) high, having walls of 3-in. 
(7.5-cm.) channel studs with ribbed metal lath and 
plaster on each side. The leads and bushings in these 
switches will withstand a test of 125,000 volts for one 
minute, and the assembled switch a test of 100,000 
volts. 

The 11,000-volt switches are type “O-2” and are guar- 
anteed to rupture 23,000 amp. at 11,000 volts. These 
switches are mounted in concrete cells and are back- 
connected. They have tanks which are duplicates of 
the tanks of the “O-21” switches mentioned above. 
Each pole has four terminals and contacts, which are 
operated as two parallel paths. The disconnecting 
switches for the type “O-2” switches are arranged so 
that the opening of one door exposes all of the discon- 
necting switches which must be opened to disconnect 
the oil switch, and this door is interlocked with the oil 
switch so that it cannot be opened unless the oil switch 
is open. 

All of the circuit breakers are operated by means of 
solenoids energized by 250 volts direct current and are 
controlled from the operating room. Direct current is 
used for automatic tripping, in order to avoid the com- 
plication in relays and wiring required for alternating- 
current tripping. 

Further discussion of the electrical features of the 
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Springdale plant covering the use of balanced relays 
for generator and transformer protection, interlocking 
doors over disconnecting switches to prevent the acci- 
dental opening of a disconnecting switch under load, a 
grounding device for protecting linemen when working 
on the 25,000-volt lines, a total station load indicator 
for installation at points distant from the switchboard 
and information regarding the 130,000-volt transmis- 
sion lines will appear in an early issue. 


SCRSRSPER TST TEREST SCR SHERE RSA SEH RSH SH SEE TEE SES ECS RSE SR SRO T RETRO ERSTE THESE TOSESSR EERE EER EERE EEE E te 
. 





Readers’ Views and 


Comments 


Actual Cost Versus Reproduction Cost 
in Public Utility Appraisals 
To the Editor of the ELECTRICAL WORLD: 

Sir: An editorial in the Aug. 21, 1920, issue of 
the ELECTRICAL WORLD advocates the actual or historical 
cost as the only sound basis of valuation of public 
utility properties for rates and return. The editorial 
very properly says: “Increases in rates due to increased 
operating costs bear no relation to investment and 
must therefore be justified on operating facts alone.” 
With this statement I agree, but I cannot agree with 
the former one. 

If a public utility property were a simple unit of 
definite life, with the initial installation made at pre- 
war prices, and an additional installation of 100, 50 
or 25 per cent capacity was installed at one time at 
present-day prices, also going out of service on a 
definite date, say twenty years hence, then total cost 
on which to base a return, depreciation, etc., could be 
readily determined and adjusted. Unfortunately, a 
public utility property is a very complex unit, made 
up of innumerable parts with varying periods of life, 
some with a plus salvage value and others with a minus 
salvage value. Furthermore, the property is constantly 
changing. At one time a large or small addition is 
made to the steam generating plant if the property 
is of this description; at another time an addition is 
made to the electric generating plant, and at still 
another a whole or part of a substation is added. 
Almost continuously transmission or distribution lines 
are being added, altered or removed. After a cycle 
of ten years from the beginning of operation replace- 
ments begin for any of a number of causes. Cross- 
arms, pins and insulators may be replaced once or 
twice during the life of poles, poles may be replaced 
once or twice during the life of buildings, and so on. 

In a growing city with an increasing density of 
business after a number of years the original installa- 
tion loses its identity and becomes part of a complex 
whole, some parts of which wear out and have to be 
replaced each year, and it becomes difficult to keep track 
of and accurately to separate charges to maintenance, 
depreciation, betterments or extensions. 

In the early days capital accounts were very crude. 
Today they are much improved, but even today, owing 
to the inherently complicated nature of the physical 
property, it is almost impossible, except at a prohibitive 
expense, to keep up from day to day or year to year 
an accurate cost of property. While we had a reason- 
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ably stable dollar it was difficult enough, but since our 
dollar has started fluctuating so badly, what would an 
accurate sum representing cost of property in dollars 
made up of 100-cent dollars, 80-cent dollars, 50-cent 
dollars and all intermediate values mean? Unless the 
payment for utility service is measured in terms of 
dollars of the same value as is the property, how can 
any ecuitable conclusions be reached? 

Some will raise the point that more than 50 per cent 
of the investment in public utilities is on borrowed 
capital which was paid in old-fashioned pre-war 100- 
cent dollars, and that when those obligations mature 
they will be paid in present-day 42-cent to 50-cent 


dollars. However, they won’t be; they can’t be; there 
isn’t a chance. Utilities are not in such a fortunate 
position. New securities’ will have to be issued for 


the old and at materially higher interest rates, together 
with brokerage and other costs of refunding. Fur- 
ther, owing to the present money market, many of 
those securities which were bought at par are now 
down in the sixties and seventies and if a holder .is 
obliged to sell at this time, as many are, if sold at 70, 


Original cost in 1900 (estimated twenty-year 
ME ci Ce PRRs odes at bees thee ee CRS EEL OES 
Estimated reproduction cost early in 1920, by con- 
sulting engineer for company 


Comm ‘ssion engineers’ estimated historical repro- 
duction cost 
Deduction by commission engineers of investment 
allocated strictly to electrical energy genera- 
tion 


$350,000 
615,000 
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$257,000 
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Net estimated historical reproduction cost by com- 
mission engineers .. 
Deduction for accrued depreciation by commiss‘on 
engineers (admitting property to be in 100 per 
cent service condition) 
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$215,000 


38,000 


Present value of heating plant by commission 
engineers, recommended as basis for future 
ST chars. k + deed Dean be + eauk Chncas eames ad 


Original investment in old-fash‘oned pre-war 
dollars, $350,000 converted into present-day 
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Replacement of plant out of new capital due to 
nothing being available from-earnings™ ....... 


$177,000 


$615,000 
615,000 


Total investment, physical property only, end of 
1920, original and replacement, in terms of 
DORN GN 6 00 000 b64ES Fae Oren sk $1,230,000 
(Deficits in operation and fair return would exceed 
<r cost, but were not considered by the commission’s 
staff.) 








the proceeds will only buy 35 per cent as much food, 
clothing, etc., as the investor could have bought when 
the investment was made. 

Some men argue that if reproduction cost is to be 
used as a basis instead of historical cost, then the 
value of the outstanding bonds and return to bond- 
holders should be increased proportionately, otherwise 
the stockholders will get all the benefits. If that could 
be brought about with equal justice guaranteed to the 
stockholders, it would have a very beneficial effect upon 
the public utility security market, particularly upon 
the value of present outstanding bonds; but I have 
never found any one who could figure out how this could 
safely be done. 

The injustice of original cost of property as a basis 
for present and future rates can best be illustrated by 
an extreme case in which the commission required 
appraisals to be made. Above is a tabulation of figures 
introduced, which are not exact but approximate. 
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Assuming that the engineers for the company and 
the engineers for the commission were equally com- 
petent and conservative and that the difference between 
their figures is mainly due to one using reproduction 
cost and the other estimated historical cost less depre- 
ciation, would any fair-minded man competent to pass 
judgment on such matters say that $177,000, or even 
$215,000, would be an adequate sum or value on which 
to base present and future heating rates in this case? 

An enterprise in which ordinary business judgment 
has been exercised in its conception and which is as 
closely regulated as a public utility ought to be allowed 
a value at all times equal to at least what it has cost. 
Where a property has been built up with dollars of 
varying value, or even though the present reproduction 
cost may be 100 per cent greater than the original cost, 
there is no enhancement in value allowed by using 
present-day reproduction costs. Compensation is merely 
made for the decreased value of the dollar. 

Even if there should be an enhancement in value, 
the Supreme Court of the United States has repeatedly 
said that the utility is entitled to it; but utilities are 
having a hard enough time getting their investment, 
development expenses and deficits recognized without 
trying to get any enhancement in value of investment. 

In view of the decreased value of our standard—the 
dollar—isn’t it much simpler, more accurate and more 
equitable to use the ‘reproduction cost when this is 
arrived at by able engineers of wide construction and 
operating experience, men of integrity and good stand- 
ing in the engineering and financial world? More 
attention given to the qualifications and fitness of the 
appraiser will give more weight to the appraisal. 

Actual or historical cost to me is unsound because of 
the fluctuating value of the dollar and the complex and 
changing nature of the property to be appraised. Fur- 
ther discussion on this important subject by those well 
qualified to express an opinion will be helpful. 

HAROLD ALMERT, 
Consulting Engineer. 


Chicago, IIl. 


Excess Profits Tax Discriminatory 


To the Editor of the ELECTRICAL WORLD: 

Sir: The excess profits act vitally affects the amount 
of taxes paid by a corporation whose capital stock is 
issued for patént rights, compelling such a corporation 
to pay a higher tax than other corporations. The act 
provides that an 8 per cent exemption of income—4.e., 
an exemption of 8 per cent of the invested capital—plus 
$3,000 shall be allowed a corporation; but the act goes 
on to say that intangible property shall be considered as 
invested capital only to the extent of 25 per cent of the 
capital stock issued, and it defines patents, etc., as 
intangible property. Thus it is clear that a corporation 
whose property consists. of patent rights and other 
intangible property will receive an exemption less than 
the company whose assets are of a tangible nature. This 
is highly discriminatory. The ordinary company will 
receive an income exemption of 8 per cent on 100 per 
cent of its capital, whereas the company founded on 
patented inventions might receive only 8 per cent exemp- 
tion on 25 per cent of its capital, or, in other words, 2 
per cent of its 100 per cent capital. The tax thus places a 
penalty on corporations organized to develop patented 
inventions. All this is simply another reason why the 
excess profits tax should be repealed. JEROME REMTZ. 

Brooklyn, N. Y. 
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2 Wire Screens on Ends of Choke Coils 


Keep Out Birds ~—rencateelte 


ROUBLE used frequently to be caused on the 
lines of the Utah Power & Light Company of 
Salt Lake City by birds building their nests in choke 
coils in regions where trees are not plentiful. This 
nuisance has been abolished by placing galvanized- 
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BIRDS CANNOT BUILD NESTS IN THIS 15,000-VOLT CHOKE COIL. 


wire screens over the ends of the coils. These screens 
are of 4-in. (13-mm.) mesh, cut in a circular shape 
and fastened to the end turns of the choke coils. 

The choke coil in the illustration is designed for 
25 amp. on a 15,000-volt line. It is made of seventeen 
turns of No. 4 galvanized-iron wire, bent into cylin- 
drical shape 73 in. (19 cm.) in diameter. The distance 
from center to center of the insulators is 1334 in. (34.3 
cm.). At the top and bottom of the coils are clamps 
made of two strips of fiber which hold the turns of 
the coils properly separated. The ends of the coil 
are held in blocks mounted on top of the insulator 
caps by means of *s-in. (8-mm.) bolts. To the same 
blocks are bolted lugs for receiving the line wire. 
Utah Power & Light Co., P. P. ASHWORTH, 

Salt Lake City, Utah. Distribution Engineer. 





Plant Efficiency Improved by Conserving 
Drippings from Auxiliaries 

Y THE use of a hot well into which the drippings 
from all auxiliaries and all condensation are drained 

by gravity the make-up water in an Iowa central station 
has been reduced from more than 5 per cent to about 
13 per cent. Furthermore, the temperature of the 
make-up water has been increased from an average of 
185 deg. Fahr. (85 deg. C.) to 218 deg. Fahr. (103 C.). 
“The evaporation of the plant is from about 500,000 
Ibi to 700,000 Ib. (225,000 kg. to 315,000 kg.) every 
twenty-four hours, and the capacity of the hot well or 
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surge tank, as it is called, is 30,000 Ib. (13,500 kg.). 
The tank is built of a double thickness of concrete with 
tar paper in between, and there is a manhole cover on 
the top to permit of cleaning. A small motor-driven 
centrifugal pump circulates the water from the surge 
tank to the feed-water heater, and the water passes 
through an oil separator before entering the tank. 
There is a 23-in. (63-mm.) pipe line from the tank to 
the pump and a 3-in. (76-mm.) overflow from the hot- 
water heater to the tank. 

This plant supplies a hot-water heating system, and 
before the surge tank was installed much exhaust steam 
was wasted in summer. Now all surplus steam is used 
to heat feed water and a great saving has been effected 
even in the winter months. The surge tank provides a 
large hot-water reserve, which is of much help in main- 
taining steam pressure in the face of large and un- 
expected calls for power. WILLIAM REINHARDT. 
Towa Railway & Light Company, 

Boone, Ia. 


Transformer Installation that Provides 
Clear Working Space 
BSOLUTELY clear working space is provided in the 


mounting for two 6,600-volt transformers shown in 
the accompanying drawing. In the mounting the 


primary wires are brought down over the ends of the 
where they are 


cross-arms, supported rigidly on 





LINEMEN CANNOT ACCIDENTALLY TOUCH PRIMARY WIRES 


brackets. They are inclosed in garden hose, which is 
split at the lowest point to allow escape of water. The 
transformer is mounted on the secondary arm and the 
secondary connections are all on the transformer side 
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of the pole. On the back of the pole the only high-ten- 
sion wires within reach of the workman are at the fuse 
boxes. Fuses can be replaced by a man who is below 
all the conductors so that he is out of danger in case of 


MATERIAL REQUIRED FOR SAFE MOUNTING OF TWO 6,600/220— 
110-VOLT TRANSFORMERS 


Tee 


Two 6,600-volt cross-arms, 3} in. x 4} in. x 8 ft. 6in. 
One special transformer cross-arm. 

Four space blocks, 3} in. x 4} in. 

Four cross-arm braces, 1} in. x } in. x 28 in. 
Fourteen 6,600-volt insulators, Thomas No. 1009. 
Six 110-220-volt insulators, Thomas No. 1077. 
Sixteen insulator pins, 1} in. x 9 in. 

Eight wood brackets. 

Six machine bolts, § in. x 18 in. ave. 

Four machine bolts, } in. x 4in. 

Two lag bolts, 4 in. x 4in. 

Twelve square washers for § in. oolts, 2} in. x 2} in. 
Two 110-220-volt cross-arms, 3} in. x 4} in. x 7 ft. 
Four round washers for j in. bolts. 

One ground rod (? in. galvanized ion pipe), } in. x 8 ft. ave. 
40 ft. ground wire, No. 4 weatherproof copper. 

35 ft. primary wire. 

25 ft. secondary wire. 

30 ft. 4 in. rubber garden hose. 

Sixteen spikes for brackets, 20 d. and 12d. 

Three spikes for transformer cross-arm, 60 d. 
Twenty wire staples. 

Three 6,600-volt primary cut-outs. 

Six wrought-iron Geaues for cut-outs, 3; in. x 1} in. x 22 in. 
Two transformers and hangers, complete. 

8&ft. ground wire molding. 











flashes or short circuits. He can work on secondary 
wires without danger of coming into contact with the 
primary conductors. It will be noted that the entrance 
bushings on the 6,600-volt cut-out boxes have been 
changed to allow the leads from the primary line to 
enter near the top of the box. Although this is 6,600- 
volt construction the same plan can be used on circuits 
of lower voltage and also for single transformers. 


Simplified Low-Cost Substation 


CONOMY of material is the keynote in the design 
of the Cochrane 12,000-kva. auto-transformer sta- 
tion connecting the 66-kv. transmission lines of the Wis- 
consin-Minnesota Light & Power Company with the 
44-kv. lines of the Wisconsin Railway, Light & Power 






Lightning 
Atresten 


EVEN LARGE SUBSTATION ARRANGEMENTS CAN BE SIMPLIFIED 


Layout of 12,000-kva. substation connecting Wisconsin-Minnesota 
Light & Power and Wisconsin Railway Light & Power systems. 


Company, near Winona, Mina..Two four-pole structures 
support the two sets of disconnecting switches, one of 
the structures also providing place for the oil switch 
on the incoming 66-kv. line, the 66-kv. circuit first 
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coming to the air-break switch, then looping through 
the oil switch and direct to the pipe framework of 
standard inch pipe and fittings supporting the trans- 
former wiring. The drawing shows the simplicity of 
the arrangement very clearly. The transformers are 
mounted on a 12-in. (30-cm.) concrete slab which also 
supports the framework carrying the transformer wir- 
ing. The lightning arresters have the standard mount- 
ings furnished by the manufacturer. 





Two Transformers Used in Place of 
Damaged Balance Coil 


Y USING two transformers to replace a burned- 
out balance coil a serious shutdown in one of the 
direct-current substations of the Denver Gas & Elec- 
tric Light Company was avoided some time ago. The 
coil on the generator of a new 1,800-kw., 550/275-volt, 


2300 Volt Side. 


50 Kw. Transformer 
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A.C. Generator 
Slip Rings 


TWO TRANSFORMERS IN SERIES CORRECT AN UNBALANCE 
OF 400 AMP. 


three-wire motor-generator set failed shortly after 
the machine had been installed. When the core 
was pulled the coil was found to have been damaged 
past repairing, and with a four-month manufacturer’s 
delivery on a new coil some scheme of operation with- 
out the coil was necessary. 

Two plans looked possible—to generate at 550 volts 
and let the unbalance fall on the other machines, or 
to try using transformers in place of the damaged 
balance coil. The second plan looked to be the most 
feasible, but no single transformer was to be had 
capable of carrying the necessary 10 per cent unbal- 
ance of 400 amp. It was therefore decided to try two 
in series. 

The slip-ring frequency on the generator was 40 
cvcles, and the effective voltage was 0.707 550—390 
volts. The 50-kw., 60-cycle, 2,300-110/220-volt distri- 
bution transformers were set in place and connected 
as shown in the sketch, with the windings crossed. 
The transformers were rated at 228 amp., but as the 
unbalance divides between them, more than sufficient 
capacity was secured for the 400 amp. unbalanced 
current. 

With the connections shown, as may be seen by 
following the arrows, no resultant flux is produced 
in the coil by the unbalanced current, there is no 
choking of the pulsating unbalance current, and no 
dangerous voltages are induced in the high voltage 
winding. W. D. HARDAWAY, 

Assistant Electrical Engineer. 
Denver (Col.) Gas & Electric Light Company. 
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Industrial Applications 


The Economical Utilization of Electrical Energy 


in Mills and Factories, Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 





Slotting Tool with Interchangeab!e 
Tool-Steel Blades 


OR slotting commutators the writer has made a 
device with a tool-steel blade which can be taken out 
for sharpening or replaced with blades of different 
thickness for differently sized slots. This device is made 
from an iron rod 10 in. (25 em.) long, into one end of 





CUTTING TOOL OF THIS SLOTTER IS REMOVABLE 


which a square hole is cut to hold a }-in. (6.4-mm.) 
piece of too] steel. The rod is drilled and tapped to take 
a setscrew which holds the tool-steel cutter in position. 
By lifting the setscrew the cutter may be taken out 
and ground so that a sharp tool may be had at any 
time. Several of these blades have been made with 
cutting edges of different widths for working on com- 
mutators with correspondingly wide slots. 
New York, N. Y. W. A. HARRIS. 


Determining Economical Interval for 
Cleaning Lighting Fixtures 


HE interval that should elapse between times of 
cleaning lighting equipment in order to insure the 

greatest economy depends on the cost of energy, the 
burning hours per day, the loss of light due to dirt 
and the cost per cleaning. Such a period is calculated 
in the following example, worked out for a large office 
building with 200-watt lamps, where energy costs 5 
cents a kilowatt-hour, the lamps burn on an average six 
hours a day, the loss of light on account of dirt is as 
shown in the table reproduced and the cost of wiping 
is 5 cents and that of washing 10 cents for each unit. 
It is assumed that the lamps are washed every twelve 
weeks and that it is desired to know how often in addi- 
tion they should be wiped off. 

Total kilowatt-hours consumed= 

(6 hours x 6 days X 12 weeks x 200 watts) 
~ 1,000 = 86.4 kw.-hr. 

Case A.—Fixtures wiped every two weeks, washed every 
twelve weeks: 

Cost of cleaning, 5 + 5 +5+ 5+ 5 +4 10 = 35 cents. 

Equivalent power loss, 4 per cent (from curve), or 86.4 
x 0.04 = 3.45 kw.-hr. 

Cost of lost energy, 3.46 x 5 = 17.3 cents. 
Case B.—Fixtures wiped every three weeks, washed every 
twelve weeks: 

Cost of cleaning, 5 + 56 + 5 + 10 = 25 cents. 

Equivalent power loss, 5§ per cent, or 86.4 x 0.055 = 
4.75 kw.-hr. 

Cost of lost energy, 4.75 x 5 = 24 cents. 
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Case C.—Fixtures wiped every four weeks, washed every 
twelve weeks: 

Cost of cleaning, 5 + 5 + 10 = 20 cents. 

Equivalent power loss, 7 per cent, or 86.4 x ©07 = 
6.05 kw.-hr. 

Cost of lost energy, 6.05 « 5 = 30 cents. 
Case D.—Fixtures wiped every six weeks, washed every 
twelve weeks, are calculated similarly and the values are 
plotted as shown in the curves. 
Case E.—Fixtures washed every twelve weeks. 


The two curves showing graphically the results of 
these calculations cross at a point slightly beyond the 

















APPROXIMATE LOSS IN PERCENTAGES OF INITIAL ILLUMINATION 
ON WORKING PLANE IN CITY OFFICES 








Four Eight Twelve Sixteen 








Twenty 

Weeks Weeks Weeks Weeks Weeks 
R. L. M. standard dome 5 8 10 12 14 
Densewpal bowl, direct lighting. 7 10 13 15 19 
Prismatic bowl, direct l'ghting 9 13 16 19 22 

Light density opal bowl, direct 

lighting..... 12 18 24 28 39 
Semi-indirect... : 14 22 2) 35 40 
Potal!y indirect 20 2) 37 34 5) 

three-week period; therefore any cleaning period 


greater than this value represents a saving, indicated 
by the distance between the two curves. Considering 
average conditions and typical equipment, the fixtures 
in an office should be wiped out at least once every 
month and removed for careful washing once every 
three or four months. 

Cost of cleaning varies with the type of equipment 
and labor charges. As typical figures for industrial 
plants with  direct- 
lighting reflectors, 
from 3 to 5 cents for id 
cleaning might be 


considered as average, So 5 
The figures used here es 
were obtained in a €£49 
large office building 83 
having semi-indirect %4 
units of a fairly sim- 88 " 
ple design, where the 35 
cost of wiping lamps “5°° 
and reflectors with a #3 
N 


damp cloth and then 
drying is  approxi- 





mately 5 cents per 
unit. Removing the Weeks between Cleanings 
semi-indirect bowl! compares CosT OF CLEANING LIGHTS 


and carefully washing 
costs approximately 
10 cents. The table presents figures on the approximate 
loss of light for various lighting systems based on aver- 
age office conditions in an industrial city. 

This information was compiled by A. L. Powell of the 
lighting service department of the Edison Lamp Works 
of General Electric Company. 


WITH COST OF WASTED ENERGY 
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Serviceable Trolley and Runway 


N INEXPENSIVE runway and trolley which has 

proved very successful in moving heavy pieces of 
apparatus in a St, Louis shop is supported by eyebolts 
fastened to the ceiling. Channel irons bolted on each 
side of the eyebolts form the runway, and the trolley 
consists of a triangular piece of steel suspended from 
and between the channel irons on four rollers at two 


%,"Eye Bolt 


a té 










- Steel Roller 


“2,0 
74 Bolt 
3", 4/lb” 





Trolley 


DETAILS OF TROLLEY AND RUNNER FOR HANDLING 
HEAVY ELECTRICAL MACHINERY 


corners of the trolley. A chain block is hooked into a 
hole at the lower corner of the triangular trolley for 
the purpose of raising the load, which can then be 
pushed along. If a greater distance must be traversed 
than the length of runway between two points of sup- 
port the load is lowered when the eyebolt is reached 
and picked up again on the trolley from an adjacent 
runner, 

The eyebolts were cast in position in the concrete 
ceiling as shown in the illustration. This installation 
was designed to lift 4,000 lb. (1,800 kg.). 


WALTER H. MILLAN, 
Superintendent of Substations. 
Union Electric Light & Power Company, 
St. Louis, Mo. 


Safe Construction for Coal-Mine 
Distribution Circuits 


OR safe operation of alternating-current coal-cutting 

equipment several recommendations have been made 
by the United States Bureau of Mines. The recom- 
mendations applying to machine-feeder circuits state 
that five systems may be employed as described below: 

1. Use lead-sheathed cable armored with steel wire 
or steel tape buried along the rib or supported either 
on the rib or props. Connections to miuing machines 
can he made at suitable junction boxes placed at con- 
venient intervals. 

2. Use rubber-covered wire installed in iron conduit 
with junction boxes at convenient intervals. The joints 
in the conduit should be leaded or otherwise water-tight 
and the conduit should be so supported as to afford 
drainage in case moisture collects on it. The conduit 
should be well grounced. 

3. Use separate wires installed on the roof back of 
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the timbers of props on the “gob” side of the entry. 
Such wires should be protected by a narrow board sup- 
ported on edge in hooks formed on the ends of iron 
pins wedged in drill holes in the roof. 

4. Use separate wires installed on the “gob” side of 
the timbers. Such lines should be completely pro- 
tected by boards to prevent accidental contact with 
them. 

5. Use unguarded circuits, either of bare or insulated 
wire. Such circuits should be placed sufficiently high 
or far enough to one side of the road or traveling way 
to eliminate the possibility of accidental contact. Rub- 
ber or weatherproof insulation should not be considered 
as a protection against electric shock. 

Armored cables and conduit may be supported by iron 
hooks attached to timber, roof or side of entry. Sepa- 
rate conductors should be supported on porcelain insu- 
lators placed at sufficient intervals to keep the lines 
away from timbers, coal and slate, and from each other. 
For 440-volt circuits the minimum size of wire should 
be No. 4 B. & S. gage and for 220-volt circuits, No. 1. 
In case the length of the circuit is in excess of 2,000 ft. 
(600 m.), or more than two machines are connected to 
the circuit, the size of conductor should be increased 
proportionally. 

The following recommendations are made with re- 
spect to transformer installations: (1) If transformers 
are so located as to present any hazard due to acci- 
dental contact, they should be placed in a locked inclos- 
ure. (2) Lightning protection and disconnecting 
switches should be provided on the high-voltage or 
incoming side of all transformers. (3) The casings 
of all transformers should be provided with a ground 
connection separate from that provided for the light- 
ning arresters. (4) Transformers connected in delta 
or open delta should not have their secondaries 
grounded. 

It is suggested that new installations use nominal volt- 
ages of 230 for alternating current and 250 for direct 
current in the operation of coal-cutting and other port- 
able equipment. 


Improper Electrodes Will Stick in 
Operating Brass Furnace 


ROUBLE from zine clogging the electrode holes 

in a rocking brass furnace of a large brass mill 
was recently found to be caused by employing electrodes 
of poor quality. This one-ton Detroit furnace is used 
for melting brass in the casting shop. Owing to 
the high percentage of zinc in some of the mixtures, 
difficulty was experienced with zinc in a volatile state, 
cooling around the electrodes and thus clogging the 
electrode holes, making it almost impossible to withdraw 
the electrodes from the furnace. Investigation showed 
that the trouble was made serious by the use of a poor 
class of electrodes, which peeled away at the electrode 
holes through the furnace and left a large space for 
the zinc to occupy. Since the use of 4-in. (10-cm.) 
graphite electrodes selected and turned to size there 
has been no further trouble with the zinc clogging the 
electrode holes and the energy consumption was reduced 
from about 300 kw.-hr. to 250 kw.-hr. per ton (900 kg.). 

JAMES S. BRUSSTER, 
Assistant Mechanical Engineer. 
Cleveland Brass & Copper Mills, Inc., 
Cleveland, Ohio. 








ZLEMSSED 


Central Station Service 


A Department Devoted to Commercial Policy 
and Management Topics, Including Methods of Increasing the Use 
sof Electric Light, Power and Heat 





Advertising Important to Central-Station 
Merchandising Policies 


ERELY to sell appliances at a small margin 

above cost, declared W. S. Wyman, general manager 
of the Central Maine Power Company, recently, is to 
lose the advantage of publicity. One of the companies 
lately taken over by the Central Maine System had sold 
merchandise at 10 per cent above cost with no advertis- 
ing expenditure. The result was an indifferent amount 
of merchandise business in the territory served. 
With the change in ownership, Mr. Wyman said, a new 
policy has been adopted. Merchandise has been marked 
at regular retail prices, not with the expectation of 
making more profit from appliance sales, but of putting 
the difference into local advertising. ‘We do expect,” 
added Mr. Wyman, “to increase the use of electricity in 
this city and believe in the end it will prove more profit- 
able both to the customer and the company.” 





Domestic Electric Refrigeration Should 
Be Developed 


By VERNON TALLMAN, 
Power Engineer Charles H. Tenney & Company, Boston 
ECENTLY it became necessary for a New England 
central station to decide whether or not electricity 
for domestic refrigeration should be supplied at the 
regular heating and cooking rate. The company wished 
also to find out whether or not the domestic refrigerat- 
ing field was a good one to canvass and develop. 
Requests for information were sent out to represent- 
ative central stations in New England in order to 
determine the current practice of these companies in 
fixing rates for domestic electric refrigeration. Replies 








DATA’ON ELECTRIC REFRIGERATION RATES IN NEW ENGLAND 





Average 
Net Rate for Minimum 
Company Rate Offered ‘w.-Hr. ‘harge 
Cents 
1 Power 5.0 $2.00 
2 Power 3.5 1.00 
3 Cooking 3.5 > 
“ Cooking 2.9 1.50 
5 Cooking 5.0 2.00 
6 Cooking 5.0 ace 
7 oking 3.0 2.00 
8 Cooking 4.6 2.10 
uo Cooking 3.5 nek 
10 Power 5.0 1.25 
1 Combination 6.0 .70 
12 Sooking 4.6 1.00 
13 Cooking 5.5 .00 
14 Cooking 3.4 ey 
15 Cooking 3.0 1.00 
Average rate fifteen companies. ............... 7.9 


were received from virtually all of these companies. The 
tabulation shows the average net rate per kilowatt-hour 
for a monthly use of 100 kw.-hr. From this it seems 


that the general practice among the companies is to put 
domestic refrigeration on the cooking rate where there 
is onevand to put the larger installations, with motors of 
1 hp. and above, on the power rate if no regular cooking 
rate has been issued or is available. 

It has been found that the domestic electric refrig- 
erator averages 2,880 hours’ use of the demand per year. 
This is a use more than four times that of any other 
appliance, twenty-eight times the hours’ use of demand 
of the household electric iron and nine times the hours’ 
use of demand of the electric range. The figures show 
beyond doubt that the field will be profitable as soon as 
the machine is so developed that it will be available 
for use by the average consumer of electricity. 

One electric company submitted the subjoined data 
comparing the amount of energy consumed by the elec- 
tric refrigerating machine with that used for lighting 
purposes in the house. In this case refrigeration is at 
the power rate: 


————Lighting 





———— Refrigeration ——-——. 
’ 


Year! Yearly Yearly Yearly 

Case No. Kw.-Hr. Bill Rate Kw.-Hr. Bill Rate 
tex". : 852 $44.92 $0.0527 904 $99.44 $0.11 
ak ke os eee 54.14 047 863 94.9 oan 
Ba s< . eae 83.08 .048 1,460 160.60 ul 
O..<8 633 36.00 058 454 49.94 W 
Bs. 978 45.62 047 376 41.36 iW 
Average...... 1,069 $0,049 811 = $89.25. $0.11 


$52.75 





The above shows that the average kilowatt-hour con- 
sumption of domestic electric refrigeration in the cases 
cited is 1,069 kw.-hr.—surely a good load in comparison 
with the average of 811 kw.-hr. used for lighting pur- 
poses. To be sure, all households do not use 811 kw.-hr. 
a year for lighting, nor is it possible to install an elec- 
trically operated refrigerator in every household, but 
these cases are for refrigerating machines in the types 
of houses which can afford to use them and where light 
is used for decorative as well as illumination purposes. 

Refrigerating machinery manufacturers give as an 
average use from 500 kw.-hr. up to 1,000 kw.-hr. per 
year. In actual practice, however, this figure is ex- 
ceeded, and 1,250 kw.-hr. annually does not seem exces- 
sive as the average for a great many machines which 
will be installed within the next year or two. 

One of the large ice companies estimates that for the 
larger households which might install electric refrig- 
erators the amount required might be as high as eight 
or ten tons. An average use of 8 tons at $13 per ton 
would give an expenditure for ice of $104 per year— 
with mud tracked in by the ice man free. 

With an annual consumption of 1,250 kw.-hr. at the 
average heating and cooking rate of the fifteen com- 
panies reporting, the annual cost of the energy used for 
refrigeration would be $48.75. To this should be added 
the-overhead* charges- on the~installation, which-on an 
outfit of $400, with 10 per cent depreciation and 6 per 
cent interest, would amount to $64 more, or a total 
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annual cost (exclusive of condensing water) of approxi- 
mately $115, or less than $10 per month the year round. 

From the data furnished it is readily shown that the 
domestic electric refrigerating load has a greater num- 
ber of hours’ use of the demand than any other domestic 
appliance now on the market, and as soon as suitable 
machines are developed at a price which will be attrac- 
tive for the average business man’s household central 
stations should develop this field, in order to secure the 
long-hour use of demand. 





Family Spirit of Employees a Valuable 


Asset to an Organization 


‘“E‘AMILY spirit” in an organization is the spirit 

that makes workers want to pull together, to 
work for the best interest of the company because 
they believe that by so doing they will enhance their 
own future and their own possibilities, declared Frank 
F. Hennaman of the Penn Central Light & Power 
Company, Altoona, Pa., in a paper, “Family Spirit, or 
Personnel in the Organization,” read before the recent 
convention of the Pennsylvania Electric Association. 
Good-will in unstinted measure is what the public 
utility wants, Mr. Hennaman continued, and it is pos- 
sible only through the attitude of the company toward 
the workers. 

One great essential, Mr. Hennaman contended, is that 
every member of an organization have that feeling 
of surety in his position which will enable him to do 
his work without fear of sudden discharge. Fear of 
discharge or loss of position is one of the three great 
fears of human life, and the principal one, for it 
involves in the average man’s life loss of money, 
discomfort for his family, even loss of a home, and fre- 
quently loss of self-confidence and pride. It is a cause 
of much unrest. When men are not sure they are 
uneasy and are endeavoring to get all they can while 
the opportunity exists. It is certainly a satisfaction 
to know one’s job is secure. Men want permanent 
work and a permanent income. Layoffs and cuts are 
necessary in some businesses, but fortunately light, 
power and street railway companies are not affected in 
this way so far as the operating force is concerned, and 
such an attitude in the organization should not exist, 
although too often it does. Some managers feel that 
it keeps men on their toes, but it is only to get away 
to a job that offers surety and a permanent income. 
If members of an organization are to be of the highest 
caliber, there must be possibilities of advancement, 
This is the finest incentive that can be given if an 
organization is to be a “live-wire” outfit; drones cannot 
last, while real men thrive in it. 

“Fill your big jobs from the inside,” Mr. Hennaman 
advised executives. “Appreciate the talent you have, 
Don’t let an outsider step in over your men. Use what 
you have and hire office boys. That is where the snap 
and satisfaction come from that will keep men on 
their toes. Promotions are not costly, but hiring often 
is, especially so in executive positions. It hurts the 
morale of the organization to see a rank outsider put in; 
but it is an incentive, an inducement, to see a man from 
the ranks promoted. 

“Is your organization ‘sold’ to the employees? Do 
they believe in it, in its product, and are they interested 
in making it better? The public utility of today sells 
nothing but service, and for this reason it is partic- 
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ularly important to have competent and trained employ- 
ees. It is possible to get them only through training 
and length of service. You can readily appreciate 
this when you consider the broad distribution of equip- 
ment and the operating methods peculiar to every com 
pany. Aside from this question of service, the public 
must be met. 

“At a meeting of the Industrial Relations Association 
of America in New York last February a works man- 
ager in the audience ‘exploded himself.’ He claimed 
that in his organization everything had been done to 
content the worker. They had a cafeteria, group insur- 
ance, athletic field, gymnasium and various other things, 
and he wanted to know why so much trouble was 
experienced. Some one suggested that probably there 
was just a little lack of human interest in the plant, 
just a little less surety of occupation than there should 
have been, and possibly the family spirit did not exist 
and the attitude of the company was wrong. Employees 
do not care for paternalism. I do not mean to discredit 
cafeterias, group insurance, athletics, etc. They are 
excellent helps, but the organization that believes it can 
hold its employees by these means alone is wrong. 

“A personnel department headed by a competent man 
will immediately show results by reducing labor turn- 
over and by development of attitude. It is not a matter 
of a foreman or department head’s fancy; it is a mat- 
ter of justice. The right man in the personnel job 
will always see that justice is done, but the manage- 
ment must back him up, and the personnel supervisor 
must tackle his job without fear. 

“The problems involved in handling inanimate mate- 
rials can be made known and solved by skill alone, but 
the organization of a personnel department and the 
selection of the man in whose care you place these duties 
require not only skill but a sound heart.” 


Advantages in Use of Glass-Covered 
Meters 


E use of. glass-covered meters is increasing, and 
many central-station men and manufacturers,..be- 
lieve that they will be ordered in greater numbers when 
deliveries become easier. Companies which are using 
these meters find that they facilitate the settlement of 
complaints, especially when a meter is suspected of 
creeping. Customers prefer a meter that can be seen 
working. The objections to glass covers have for the 
most part been overcome. Unevenness of the edge of 
the cover which might cause a poor fit has been taken 
care of by a felt gasket, consequently no trouble from 
this source has been experienced. Condensation, which 
sometimes appears on the inside of the glass, could be 


present on the inside of metal covers without being 


noticed upon inspection from the outside. 

Two large users of glass-covered méters placed the 
breakage at 1 per cent. If properly packed by the 
manufacturer, abnormal breakage means rough handling 
and should be adjusted by the transportation companies. 
At the meter conference of the Ohio Electric Light 
Association, where this subject was discussed, a vote 
showed that of the companies represented fifteen favored 
glass covers, nine were against them and four were 
undecided. The relative effect of temperature changes 
on meters with glass and metal covers is to be investi- 
gated by a sub-committee headed by M. F. Smalley of 
the Ohio Power Company, Newark, Ohio. 











Generators, Motors and Transformers 

1,750-Kva. Slow-Speed Alternator.—This article re- 
lates to a 1,400-kw. alternator at 0.8 power factor, with 
terminal voltage of 5,200 between phases and the fre- 
quency of 50 cycles per second at a speed of 187.5 r.p.m. 
After discussing the characteristics of this machine the 
author gives the following data on losses and efficien- 
cies at various loads: 


Three- 
Full Quarters Half 
Load, Load, Load, 
Cw. Kw. Kw 
Iron losses, windage and friction...........-- 55.0 54.0 53.0 
Stator Current LOGS . cickddvccscrcccovesess 28.0 16.0 7.0 
ner EGR OME. ; . <oov'eecesesenessaeat 18.0 15.0 12.0 
ee NI as SASK vs 5 5S SVN 50 oo kw wsd CTR 101.0 85.0 72.0 
Per Cent PerCent Per Cent 

Efficiency (actual) . 93.3 92.5 90 7 
Efficiency (guaranteed) . 93.0 


91.5 89.5 





The pa Kater to operations at 5,200 volts and 80 per 
cent power factor.—London Engineering, Oct. 1, 1920. 


Generation, Transmission and Distribution 


Development of Rural Electricity Supply.—The steps 
which have been taken to develop electricity supply in 
Hereford, England, a city of about 22,000 persons, show 
an unusual development of load among the rural com- 
munities. Metaliurgical coke-oven dust is used for steam- 
raising purposes. Tact in dealing with the customers 
and an ingenious scheme of charging for energy are 
given as the chief means by which this load was de- 
veloped.—London Electrician, Oct. 22, 1920. 

Distance Control in Three-Phase Systems.—ROTH.— 
The author describes a system, due to Wurmbach, for 
operating circuit breakers in a substation by the use of 
direct-current impulses from a control board in the 
central station. The direct-current impulses are trans- 
mitted over the high-tension lines connecting the two 
stations. The current enters at the transformer sec- 
ondary neutral, passes along the three wires in parallel 
and leaves by way of the step-down transformer neutral, 
the ground being utilized as a return circuit. The 
current impulses are timed by means of an adjustable 
pendulum, and mechanically tuned relays are used for 
receiving. Several relays in the substation may be 
operated selectively, only that one responding which is 
tuned to the same frequency as the pendulum. The 
method has been used for some time in Danzig to oper- 
ate two breakers a mile or so from the power station, 
and it is said to work well in practice.—Elektrotech- 
nische Zeitschrift, Sept. 16, 1920. 


Modern Methods for Transmission-Line Calculation.— 
BLONDEL.—The author first reviews some methods for 
determining the voltage regulation of long alternating- 
current transmission lines. These methods were de- 
scribed by himself, partly in conjunction with Le Roy, 
in numerous articles in the Lumiére Electrique during 
the years 1906 to 1910. He then takes up the Brown 
transmission chart and discusses in detail its applica- 
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tion to transmission-line problems. Finally a chart is 
described, under the name of the Blondel chart, which 
is said to permit a very quick and simple determination 
of voltage, current and power relations on long alter- 
nating-current lines. The chart is nothing but the 
well-known double family of harmonic circles, illustrat- 
ing, in the Kennelly “Hyperbolic Charts,” the tanh 6 
function, but with another chart superposed upon it. 
The superposed chart is a set of curves, which give 
values of the size of cosh 6, such as correspond to the 
tanh @ values read in rectangular co-ordinates on the 
fundamental complex plan of the graph. This type of 
plot has the advantage that power triangles for the 
beginning and end of any line may be traced on the 
complex plane in their true form, while line distance is 
counted along the curvilinear co-ordinates represented 
by the families of orthogonal circles, and voltage ratio 
is read off the third curve system showing the ampli- 
tude of cosh 6. Here 6 at all times is taken to mean the 
electric length of the line, or the hyperbolic line angle, 
6=— /YZ.—Révue Générale de V’Electricité, July 31 and 
Aug. 7, 14 and 21, 1920. 


Traction 


Electric Power Consumption on Electrified Divisions 
of Chicago, Milwaukee & St. Paul Railway.—REINIER 
BEEUWKES.—The author gives an extended description 
of the system of transmission and distribution feeding 
the railway electrification. After explaining how the 
energy is metered the following interesting tabulation 
is given showing the unit cost of maintaining and 
operating this system: 





Total All 
Account Services Per Unit 
Power substation buildings $8,487 $606.00 per building 
Power transmission system. 1,773 4.87 per mile 
Power distribution system........... 78,461 179.00 per route-mile 
Power line poles and fixtures......... 24,299 55.50 per route-mile 
Power substation apparatus......... 40,224 2,870.00 per station 
Train and yard power produced 102,152 7,300.00 per station 
Total. $255,396 
Cents 
1. Cost per 1,000 gross ton-miles trailing freight as actually distributed 
in accounts 28.8 
2. Cost per 1,000 gross ton-miles train freight as actually distributed in 
Ne si enn als ain: ate onl eras 24.9 
3. Cost per 1,000 gross ton-miles trailing freight on basis distribution in 
proportion tofreight, kilowatt-hours... ............ 2.20 cee ee eee 30.2 
4. Cost per 1,000 gross ton-miles train freight on basis distribution in 
proportion tofre'ght kilowatt-hours.......... 26.2 


5. Cost per actual kilowatt-hour delivered to loc omotives. 1.1 











The above unit figures include the cost of power.— 
Journal A. I. E. E., September, 1920. 

Electrification of the Central Limones, Cuba.—O. 
WorRTMAN.—A description of a system in the province 
of Matanzas, the total single-track length of which is 
32.6 miles (525 km.). It is used principally for trans- 
portation of sugar cane and the finished products of the 
mills. The system in use is 1,500-volt direct current 
at the trolley. Some details of the locomotive equip- 
ment and distribution system are given in the article.— 
Electric Journal, October, 1920. 
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Alternating-Current Track Circuiting.—L. H. PETER. 
-—The author urges the necessity of considering the 
apparatus forming an alternating-current track circuit 
as a whole and its operation under varying conditions 
of ballast resistance, traction current and other factors 
which differ on every road. He states that such alter- 
nating-current track circuits installed in England in 
recent years show great improvements over the earlier 
ones.—London Electrician, Oct. 8, 1920. 


Installations, Systems and Appliances 

Oil Switches for Large Electrical Supply Systems.— 
It is said that the chief problems relating to the con- 
trol of systems fed from stations with capacities 
between 100,000 kva. and 200,000 kva. may be sum- 
marized as follows: (1) Means must ve found to insure 
maintenance of voltage at all parts of the system and 
prevent disturbance of running machinery. (2) Arrange- 





50 ack ae 
Gallons of oil in switch 


QUANTITY OF OIL WHICH IS REQUIRED IN LARGE 
CIRCUIT BREAKERS 


ments must be made to limit the power which can he 
concentrated at any point on a fault occurring and to a 
figure not calling for excessive expenditure in the con- 
struction of individual pieces of apparatus. Short- 
circuit characteristics of alternators and speed of o.l- 
switch openings with units of extremely large size are 
discussed in this paper.—London Engineer, Sept. 3, 1920. 

Theory and Practice of Lightning Protection.—Q. A. 
BRACKETT.—The usefulness of the various elements of 
modern lightning arresters is taken up. The writer 
gives particular attention to the impulse-gap arrester 
which is designed for the purpose of discharging high- 
frequency lightning disturbances at lower voltage than 
disturbances cf operating frequencies such a3 25 and 
60 cycles.—Paper presented before Association of Iron 
and Steel Electrical Engineers, October, 1920. 


Continental Switchgear—W. A. COATES.—A short 
article dealing with circuit breakers and cubicle layouts 
common to European practice.—Beama, October, 1920. 


Units, Measurements and Instruments 


Metering of Wattless Energy—R. Kopp.—After in- 
troductory remarks concerning the economical signifi- 
cance of poor power factcr the author takes up the 
question of metering and charging for wattless energy 
and in this connection describes and criticises several 
metering and charging systems in use in Germany. The 
Rheinisch-Westphilische power company, in addition to 
ordinary kilowatt-hour meters, also uses similar instru- 
ments so connected that they measure the so-called 
blind killowatt-heurs, cr the integral of e * i X sin ¢. 
The consumer then has to pay an extra charge of 0.5 
pfennig per kilowatt-hour for the amount with which 
the number of blind kilowatt-hours exceeds three-fourths 
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of the active kilowatt-hour consumption, then the power 
company pays the consumer 0.25 pfennig per kilowatt- 
hour for the difference. The author describes a new 
type of Ferraris meter, built by Koerting and Mathie- 
sen, which automatically tallies active as well as reactive 
ehergy on the same register. The instrument is pro- 
vided with only one torque disk, but has two sets of 
magnets with several legs each. The meter may be 
adjusted to make the reactive energy automatically 
weighted. Thus, if a certain number of revolutions of 
the meter corresponds to 1 kw.-hr. of active energy, a 
given less number of revolutions will correspond to 
1 kw.-hr. of reactive or blind energy. The meter thus 
will register (cos ¢ + 1/n sin 6) X kva.-hr., the 
weighting factor n being adjustable so that the meter 
can be adapted to the needs of each particular plant or 
customer. The advantage clearly is that no computa- 
tions are needed for determining the charge other than 
a simple multiplication of the meter reading with the 
conventional price per  kilowatt-hour.—Elektrotech- 
nische Zeitschrift, Sept. 30 and Oct. 7, 1920. 


Telegraphy, Telephony and Signals 

Conductor-Directed Radio-Telephony.—CouUNT ARCO. 
—The Telefunken system of conductor-directed radio- 
telephony fer intercommunication between power plants 
by high-frequency waves sent over the transmission 
lines is described in this article. The carrier frequency 
is taken as high as 150,000 to 200,000 cycles, in order 
to cut down disturbances from surges. The telephone 
stations are supplied from a storage battery which is 
kept charged from the lighting mains by means of 
automatic switches. The heating current for the vacuum 
tubes is taken directly from the battery, while the anode 
potential is delivered from a small motor-generator, 
driven from the battery and giving 600 volts direct 
current on the generator side. Electric filters keep out 
the commutator tones from the anode voltage. Two 
antennas and two different wave lengths are caused at 
each station, one for sending and one for receiving. The 
author states that conductor-directed radio is cheaper 
than ordinary two-wire telephony on special poles as 
soon as the distance exceeds 20 km. (12.5 miles). The 
cost of operation is estimated to be about 2 per cent 
of the first cost when the station is used one hour a day. 
-—Elektrotechnische Zeitschrift, Oct. 7, 1920. 


Miscellaneous 


“Sonic” Power Transmission.—DAVAL.—A Rumanian 
engineer, G. Constantinescu, is said to have invented a 
system for transmission of power by means of mechani- 
cal vibrations, propagated through water, or some other 
medium of low compressibility. The so-called “sonic 
currents” are conducted along metal tubes, filled with 
water, and are said to show great analogy with alternat- 
ing electric currents. “Sonic motors” of synchronous 
and non-synchronous types may be designed, and the 
“sonic transmission” of energy appears to take place 
with rather good efficiency. No details of the system 
are yet disclosed, but “sonic power transmission” is said 
to have important applications as a supplement to elec- 
tric power transmission in places where explosive gases 
make the use of electric motors dangerous. Another 
application is a “sonic foghorn,” which at a power 
consumption of 1 hp, makes as much noise as a 10-hp. 
steam whistle—Révue Générale de l’Electricité, July 
31, 1920. 
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OTICE has been given by the 
Nive: chief electric light and 

power companies of Greater 
New York that a differential of 0.05 
cent per kilowatt-hour will hence- 
forth be added to or subtracted from 
the bills of all’ consumers for each 
10 per cent advance or decrease 
above or below $3 per ton in the 
price of coal. Hitherto coal clauses 
in these companies’ rates have been 
applied only to high-tension and 
power rates. 


A LONG-TERM bond issue to yield 
only 64 per cent and two other issues 
to yield 7 per cent are among the 
items in November’s tabulation of 
electric light and power company 
financing. The total for nine bond 
and note issues by such companies is 
$16,250,000. 


THE EMERGENCY service order and 
the last of the open-top-car priority 
orderse have been canceled by the 
Interstate .Commerce Commission, 
leaving public utilities without any 
preferential treatment in obtaining 
coal. 


A TENDENCY to skepticism concern- 
ing the merits of the “service-at- 
cost” method of rate fixing which 
has been largely applied to street 
railways has become evident on the 
part of some public service commis- 
sioners and was recently voiced by 
E. I. Lewis, chairman of the Indi- 
ana Public Service Commission in a 
public statement. 


TWENTY-TWO water-power proj- 
ects in various sections of the coun- 
try have been advertised recently by 
the Federal Power Commission. The 
applications submitted to the com- 
mission up to Nov. 20 covered a pro- 
jected development of nearly 8,000,- 
000 hp. 


A BUSINESS revival is predicted by 
Dwight P. Robinson, construction en- 
gineer, who looks for a great amount 
of new building in the near future. 


UNLEss the city of Seattle suc- 
ceeds in disposing of its bond issue 
voted for the Skagit River power 
project work on that development, 
which has already been cut down to 
a quarter of the former activities, 
may be entirely suspended. It was 
planned that. the plant, which will 
probably cost $9,000,000, should be 
in operation by next July. 


A RULING by the Missouri Pub- 
lic Service Commission limits the 
amount of hydro-electricity from the 
Keokuk Dam plant that may be sup- 
plied to twenty contract customers 
of the Union Electric Light & Power 


Company.of St. Louis, in order that. 


other consumers may share in the 
benefits of this development. 


ELECTRICAL WORLD 


A CONTINUATION of the slight im- 
provement in the electrical market 
previously noted is reported, and 
there is a buoyant note from nearly 
all sections, despite the demoraliza- 
tion of the cotton market in the 
South and of the wool and grain 
markets in the Intermountain States. 
Collections hold their own on a sixty- 
day average. Efforts are concen- 
trated to hold down inventory levels. 
Labor is plentiful. Holiday and 
seasonal goods are in demand. 


News 
in Brief 


Summary of Market 
Conditions and of Re- 
cent and Approaching 

Happenings of Im- 
portance to the 
Industry 


A COMPARATIVE test of electric 
drive and Diesel-engine drive for 
cargo ships is being made by the 
United States Shipping Board, 
which has equipped the ship William 
Penn with the oil-burning engines 
and the Eclipse with the motor- 
generators. 


A COMPILATION by Dow, Jones & 
Company shows’ approximately 
$500,000,000 of public utility securi- 
ties to be in default of interest. Of 
this amount only 539,102,000-..is in 
bonds of purely electric light and 
power companies. 


NEw ISSUES of bonds and stock in 
the amount of $5,500,000 each are 
announced by the Detroit Edison 
Company, subject to the appreval of 
the Michigan Public Utilities Com- 
mission. 


CorROSsION and the electrolytic 
production of organic chemicals will 
be the subjects of symposiums at 
the spring meeting of the American 
Electrochemical Society. 


TO CONSTITUTE a clearing house 
and bureau of information for scien- 
tific and industrial research the Re- 
search Information Service has been 
established by the National Re- 
search Council. , 


“GET-TOGETHER” meetings 
been held in Seattle, Spokane and 
Portland by the newly organized 
Electric Service League of the Na- 
tional Electric Light Association. ~ 


have 


VoL. 76, No. 23 


INDIANA electrical contractors 
through their state association have 
pledged aid to the public utilities of 
the state in selling securities. 


A LONG discussion of power-factor 
problems was held last week by 
prominent representatives of the 
Associatiop of Edison Illuminating 
Companies. 


THE ANNUAL convention of the 
Electrical Credit Association of Chi- 
cago on Thursday and Friday of 
next week will mark the twenty-fifth 
anniversary of the association. 


IN RECOGNITION of his contribu- 
tions to the art of ship propulsion 
the Elliott Cresson medal has been 
awarded to W. L. R. Emmet by the 
Franklin Institute. 


CO-OPERAIION between the differ- 
ent divisions of the electrical indus- 
try is being promoted in Atlanta, 
where an electrical association has 
been formed to further their joint 
interests. 


CUSTOMERS and employees of the 
Narragansett Lighting Company 
may subscribe for a limited quantity 
of 8 per cent stock now being offered 
by that company, the issue being 
restricted to them. 


AN ISSUE of $4,000,000 of 6 per 
cent thirty-year gold bonds at 873, 
to yield more than 7 per cent, has 
been disposed-of by the Niagara 
Falls Power Company. 


ADDITIONAL securities have been 
authorized by the Massachusetts De- 
partment of Public Utilities to the 
amount of $1,025,000 as follows: 
Pittsfield Electric Company, bonds, 
.$125,000; Webster & Southbridge 
Gas & Electric Company, $200,000 in 
stock, and Fall River Electric Light 
Company, $700,000 in stock. 


CAMPAIGNS for the customer own- 
ership of electric utility securities 
are growing in New England. 


FOREIGN orders for high-tension 
porcelain insulators are still active, 
despite the rate of exchange, and 
some manufacturers report enough 
domestic business to insure the ab- 


sorption of production. > 


A DECREASE in the purchase of 
electric sheets is reported, and ship- 
ments of material ordered now may 
be made after the first of the year. 


SATISFACTION prevails in the steel 


4 ,trade because of the action of the 


Jones & Laughlin Steel Company in 
revising prices to meet those quoted 
by the United States Steel Corpora- 
tion. A stabilizing effect on the 
steel market is anticipated, with.an 
_increase in buying. - Pane 














Almost 8,000,000 Hp. Involved Already 


in Water-Power Applications 
PPLICATIONS submitted to the Federal Power 
A Commission up to and including the week ended 
Nov. 20 covered a projected development of 7,726,651 
hp. This greatly exceeds the estimates made during 
the discussion of the water-power bill in Congress. At 
that time the most optimistic estimate was that the 
first year would see applications filed covering 2,000,000 
hp. In this calculation the capacities of Niagara proj- 
ects are rated as limited by the diversion now author- 
ized by the treaty. Should the treaty be modified to 
permit the diversion of 20,000 second-feet additional 
the above total would be increased by 400,000 hp. The 
applications covering projects on navigable streams 
involve 4,790,350 hp., while those on public lands and 
reservations involve 2,936,301 hp. The projects which 

require property valuation involve 738,200 hp. 


Few Electric Light and Power Utilities 


in Default of Interest 


ERY little of the huge public utility debt on which 

interest has been defaulted is in electric light and 
power securities. Of a total principal amount in default, 
as compiled by Dow, Jones & Company, of around 
$500,000,000 only $9,102,000 is in bonds of purely elec- 
tric light and power companiex. There is $41,278,000 in 
combination railway and electric properties, $5,159,000 
in gas and electric properties and $2,500,000 in water 
and electric properties. Of this combined total of 
$57,615,000 it is interesting to note that $32,446,000, 
or roughly 60 per cent, is in securities of utilities oper- 
ated and controlled by the same interests, 


I. C. C. Emergency Coal Order for 
Utilities Vacated 


ITH the vacating by the Interstate Commerce 

Commission on Nov. 24 of service order No. 21 
all preferential transportation of coal for utilities has 
been stopped. This order, which had been on the books 
since Oct. 8, superseded the general preferential order 
for utility coal and applied only to emergency cases. 
In setting the order aside the commission stated that 
“the emergency which caused the commission on the 
eighth day of October, A. D. 1920, to make and enter 
its service order No. 21 has in general been measurably 
relieved.” 

A few days later the I. C. C. canceled order No. 20, 
the last of the open-top car coal transportation priority 
orders, 

The Interstate Commerce Commission rescinded this 
priority order against the advice of many coal special- 
ists. It is believed necessary to continue maximum pro- 
duction during December to insure against scant sup- 
plies later on with the attendant price increases. 


SZ ENOS 


News of the Industry 


Chronicle of Important Events and General Activities in the 
Technical, Commercial -and Manufacturing Fields With Annoucements and 
Reports of Association Meetings and Conventions 
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The commission very evidently is of the opinion, 
hewever, that most of the open-top cars will continue 
in the coal trade despite the withdrawal of the order 
owing to the limited, amounts of building and road 
materials which are shipped at this season of the year. 
In some quarters it is feared that the lack of open-top 
equipment during recent months has led to an accumu- 
lation of stocks of materials best handled in that type 
of car and that immediate advantage will be taken of 
the lifting of the order to make these shipments. It is 
pointed out, however, that should other commodities 
absorb an undue proportion of the open-top cars the 
commission could reinstate the order on short notice. 


Dwight P. Robinson Sees Business 
Revival Ahead 


HAT an unprecedented volume of construction must 
be executed in the coming year is the belief ex- 
pressed by Dwight P. Robinson, president of Dwight 
P. Robinson Company, Inc., construction engineers. 
When recently interviewed on this topic Mr. Robin- 
son said: “Now that the election is behind us and the 
general uncertainty from that quarter removed, it is 
my feeling and that of my associates that a strong 
revival of general business activity will soon be evident 
in all parts of the country. The demand for living ac- 
commodations and office space must be met. To take 
care of their rolling equipment the railroads must build 
new terminals and shops deferred by the war. To 
public utilities generally sufficient rate increases are 
being granted to permit operation at a profit, and the 
money will therefore be available for the vitally neces- 
sary extensions to power, lighting and traction property. 
Many manufacturing plants must further increase their 
production by building plant extensions.” 


Coal Rider Applied to Domestic Rates 
in New York City 


OAL riders heretofore applied to high-tension and 
power rates were extended on Dec. 1 in .New York 
City to all consumers. °The three companies in greater 
New York City whose rates are thus affected are the 
New York Edison Company, the United Electric Light 
& Power Company and the Brooklyn Edison Company. 
The coal rider is the same for each of the three 
utilities and provides for a change of fifty one-thou- 
sandths of a cent per kilowatt-hour for each 10 per 
cent advance or decrease in the price of coal above 
$3 per ton. This was the average price in effect in 
1916, when the present rate schedule was authorized. 
In discussing the rider Arthur Williams, general 
agent of the New York Edison Company, pointed out 
that on Jan. 1; 1917, the rates were decreased from 
8 cents per kilowatt-hour to 73 cents, and again on July 
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1, 1917, to 7 cents. At that time the New York Edison 
and United companies reserved the right to go back to 
8 cents if conditions were reversed. The current aver- 
age price for coal, he stated, is $8.50. With an advance 
of one-twentieth cf a cent for each 30 cents in the coal 
price the advance jn December bills amounts to 9 mills. 

Mr. Williams added, however, that while the utilities 
were making a coal preferential of 0.05 cent the actual 
increase in company costs would amount to 0.057 cent. 

City officials appear to be disturbed because, as they 
claim, no public hearing was given on the advance. The 
schedu'e was filed with the commission Nov. 1, accord- 
ing to the law which requires that changes in rates can- 
not be placed in effect until they have been on file with 
the ccmmission thirty days. Customers received notices 
from the utilities on Dec. 1. 

In its letter to the Public Service Commission accom- 
panying the riders the New York Edison Company re- 
ferred to the right to go back to 8 cents, saying: 


It is understood that as these riders are filed in accord- 
ance with the reservation of the company, when the existing 
maximum rate of 7 cents a kilowatt-hour was adopted, to 
return to a maximum of 8 cents if justified by the conditions 
of cost, the company will not permit the increase in the 
cost cf coal to produce a corresponding increase in the cost 
of electric energy beyond 1 cent a kilowatt-hour without 
first going to the commission and reporting to you any 
conditions which might cause a cost beyond that figure. 
Thus, though the company has no guarantee that the in- 
creased cost of coal will not exceed 1 cent a kilowatt-hour, 
the company guarantees that under the riders here filed 
the increased cost to the consumer shall not exceed 1 cent 
a kilowatt-hour without first reporting the matter to you 
for such action as you may deem justifiable. 

Accompanying the notice of change in rates an an- 
nouncement was sent to customers by the New York 
Edison Company showing how the riders work and ex- 
plaining the company’s position. 

The statement reads in part as follows: 


When these schedules were adopted we were most appre- 
hensive of future conditions, and the right was then re- 
served, as shown by the records of the Public Service Com- 
mission, to increase our rates by 1 cent a kilowatt-hour 
should conditions justify. Notwithstanding the constantly 
rising cost of coal, labor and supplies, with which all are 
familiar, we hoped to get through the entire war and 
readjustment period without making any change in our 
schedules. This would have been accomplished as planned, 
probably, were it not for the abnormal increase in the cost 
of coal, which has now reached a point where it can be 
carried no longer without jeopardizing seriously the finan- 
cial position of the company. 

The adjustment for low-tension service is fifty one- 
thousandths of a cent a kilowatt-hour for each increase 
or decrease of 10 per cent above or below the average cost 
of coal of $3 a ton in 1916, when the present rate schedules 
were adopted. The actual increase in the cost of coal in 
each of the 10 per cent steps during the past three years 
has been slightly in excess of fifty-seven one-thousandths 
of a cent for each kilowatt-hour; hence we shall continue 
to bear part of the increased cost of coal over the prevail- 
ing averages of 1916, and, in addition, the entire added 
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deavor to carry these elements of additional cost through- 
out the present period of readjustment, trusting that it 
may not be necessary to ask the Public Service Commission 
for any further modification of our schedules through which 
the cost of the service would be increased. 

Under an order from the Public Service Commission for 
the First District, the exact cost of coal is reported from 
month to month, and this adjustment is covered by a 
monthly rider which is on file at the offices of the Public 
Service Commission. 

It will be apparent that under the “sliding scale” prin- 
ciple upon which this adjustment is based any reduction 
in the cost of coal will immediately accrue to the benefit 
of the consumer. This company is of course in no way 
responsible for any of these increases in the cost of service. 
On the contrary, they have been largely, if not entirely, 
the result of the war and post-war conditions, and many 
were either approved or actually established by the federal 
government at Washington as a necessary feature of our 
part in the great war effort. 


Detroit Edison to Issue New Stock 
and $5,500,000 Bonds 


MEET its capital requirements for the completion 

of work now in progress and for the coming year 
the Detroit Edison Company, in a letter to its stock- 
holders, is offering ten-year 8 per cent convertible de- 
benture bonds up to 20 per cent of the amount of out- 
standing common stock of record Dec. 11, 1920. The 
convertibles will amount to about $5,500,000. In addi- 
tion, the company purposes to issue a like amount of 
its capital stock. Stockholders of the Detroit Edison 
Company have been invited to waive their right to pur- 
chase this new stock. It is the intention of the 
company to sell such stock as thus becomes available to 
its customers. The issue of the convertible bonds and 
of the additional capital stock will be submitted for 
approval to the Michigan Public Utilities Commission. 


Long-Term Issues Yield as Low as 
Six and One-Half per Cent 


OR the first time since February of this year the 

yield column in the November tabulation of the 
public utility financing carries a figure as low as 6.5 
per cent. This is a long-term issue of $600,000 in bonds 
of the Blackstone Valley Gas & Electric Company to 
mature Jan. 1, 1939, and it bears 5 per cent interest and 
was sold at 84. There are also two thirty-year issues of 
gold bonds, both offered at 873, to yield as low as 7 per 
cent. One of these issues is of $2,500,000 by the 
Adirondack Power & Light Corporation, the other of 
$4,000,000 by the Niagara Falls Power Company. With 
but one exception the offerings are long-term obligations. 
The exception is $1,000,000 in first lien and general 
mortgage gold bonds of the Dayton Power & Light 
Company, sold at 974, to yield 8.2. This issue falls due 
March 1, 1923. The following table gives the nine 





cost of labor, material, supplies and taxes. We shall en- issues in detail. 
Amount Rate of Per Cent Offered 
Company of Issue Period Class of Security Interest Yield 

Arkansas Valley Railway, Light & ll-year First and refunding mortgage sinking-fund 

EE i iret pe Ee Me ae ode $1,400,000 gold bonds 7 8.05 96 
Pennsylv: ania-Ohio Power & Light Co..... 2,250,000 10-year Bond-secured sinking-fund gold notes 8 8.6 96 
Blackstone Valley Gas & Electric Co..... 600,000 27-year (due Jan. 1, 1939) First and general mortgage bonds 5 6.5 84 
Dayton Power & Light Co.............. 1,000,000 3-year (due Mar. 1}, 1923) First-lien and general mortgage gold bonds 7 8.2 97.5 
United Light & Railway Co. 2,000,000 1 & ane Bond-secured go!d notes 8 8.45 97 
Massachusetts Lighting Co. cabins 1,000,000 10-ye Gold debenture bonds 7 wibe i 
Adirondack Power & Light Corp... suveen 3's 2,500,000 30- aor (due Mar. 1, 1950) First and refunding mortgage gold bonds 6 7 87.5 
Nevada-California Electric Corp......... 1,500,000 10-year Secured gold notes 8 8.15 99 
Niagara Falls Power Co................ 4,000,000 30-year First and consolidation mortgage gold bonds 6 7 87.5 
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Northwest Electric Service League 
Begins Activities 

N THE last ten days the newly organized Service 

League, founded under the auspices of the North- 
west Geographic Division of the National Electric 
Light Association, has started functioning with “get- 
together” meetings in Spokane and Seattle, Wash., 
and Portland, Ore., on Nov. 25, 29 and 30, respectively. 
Representatives cf the advisory committee visited these 
cities to meet with all branches of the industry to 
explain further the purposes of the league and in 
crease enthusiasm. 

Since the September convention of the association in 
Spokane the new executive committtee has ratified the 
action of the convention and has formally instructed the 
advisory committee of the league to proceed. At the 
annual meeting of the Oregon Contractor-Dealers’ As- 
sociation the purposes of the league were approved and 
support was pledged. Similar action was taken on Nov. 
4 by the Washington Association of Contractor-Dealers. 


Providence Company Offers Stock to 


Customers and Employees Only 
MMENCING on Dec. 1 the Narragansett Electric 
Lighting Company, Providence, R. I., offered its 
customers an opportunity to purchase a limited quantity 
of its 8 per cent preferred stock. The offer is available 
only to the company’s customers and their families who 
are not already stockholders, and no application will be 
accepted for more than five shares. It is the desire of 
the management of the company to have its securities as 
widely distributed among its customers as possible, 
and the stock purchased under this plan may be paid 
for in cash or in quarterly payments beginning Jan. 1. 
Recently the Narragansett Electric Lighting Com- 
pany offered its preferred stock to employees under a 
subscription plan whereby payments for stock were 
deducted from employees’ salaries. Within a week 
after this plan became effective 204 employees had 
subscribed for 1,012 shares. Three years azo more than 
1,000 shares of the company’s capital stock were taken 
by employees on the subscription plan, and in June, 
1919, approximately 4,000 shares were sold to cus- 
tomers on the partial-payment plan. 


Co-operative Idea Spreads to Atlanta 

CTIVE co-operation between the manufacturers, 
jobbers, contractors, dealers and the central station 

has spread to Atlanta, Ga., where there has been formed 
the Atlanta Electrical Association. Nearly all of the 
local electric companies and firms are actively repre- 
sented in this organization, which has undertaken an 
advertising campaign for the general betterment of 
the industry in and around that city. This campaign 
includes the mailing of booklets by the central station, 
together with instructive literature, with each of its 
25,000 monthly bills, while a fund of $1,750 has been sub- 
scribed by members of the association to cover direct- 
by-mail and newspaper advertising for the coming year. 
Under arrangements between the association and the 
power company the association will furnish only the 
booklets and stuffers. The power company will furnish 
the labor for mailing and will prepare and keep up to 
date all mailing lists. Interesting booklets dealing with 
old-house wiring and urging an increase in the number 
of outlets and proper selection and use of appliances 
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will be sent to all architects and building contractors 
and to those taking out building permits and will be 
designed to tie in with the power company’s direct-by- 
mail advertisements. 





Awarded Elliott Cresson Medal 





W. L. R. EMMET 


HE Franklin Institute has awarded to W. L. R. 

Emmet of the General Electric Company the Elliott 
Cresson gold medal in recognition of his contributions 
to the art of ship propulsion. 


West Virginia Company Would Equalize 
Rates by Zoning 


OR THE purpose of what it terms “equalizing the 

rate of charges for electricity,” the West Virginia 
Utilities Company will make application to the Public 
Service Commission of West Virginia to permit the 
enforcement of a new schedule of rates. While in 
many cases the rate will remain comparatively the same 
as that now in force, it is aimed to eliminate all the 
existing “special” contracts. The new rate is based on 
present-day cost of producing energy. 

The greatest change was made in zoning the large 
power customers into two zones. The first zone includes 
virtually all of the coal mines and industries within the 
area embraced by Morgantown, Richards, Strafford, 
Sabraton and Riverside. A sliding scale is made accord- 
ing to the amount of power used, which begins at 1.5 
cents and is graduated down to 3 cent. The second zone 
includes all of those plants outside of the area bounded 
as above, and to the regular rates charged in those 
instances is added an amount to compensate for the ad- 
ditional wire necessary and the expense of transmission. 





Niagara Falls Power Issues $4,000,000 
of Thirty-Year Bonds 


OR the purpose of reimbursing the treasury for 

expenditures involved in _ installing the _ three 
37,500-hp. generating units and other work the Niagara 
Falls Power Company has sold $4,000,000 of first and 
consolidation mortgage series AA 6 per cent gold bonds, 
which are being offered to investors at 873, yielding 
over 7 per cent. This is a thirty-year issue, due Nov. 1, 
1950, and brings the total funded debt of the corporation 
up to $32,226,000. 
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Special Symposium on Corrosion for 
Spring Electrochemical Meeting 


LANS have already been made for the spring meet- 

ing of the American Electrochemical Society, which 
is to be held at the Hotel Chalfonte, Atlantic City, April 
21-23, 1921. A ‘special symposium on corrosion will 
occupy the morning and afternoon programs of one day 
and will bring out the latest information on this subject. 
For another session it is planned to hold a symposium 
on electrolytic production of organic chemicals. Social 
features of the meeting will include a smoker and lec- 
ture on one evening and some moving pictures of appro- 
priate electrochemical subjects, followed by a dance, on 
another evening. Dr. Carl Hering, Philadelphia, is chair- 
man of the committee on arrangements. 


Edison Association Discusses 
Power Factor 


T THE request of a number of leading men in the 
industry, Walter H. Johnson, president of the As- 
sociation of Edison Illuminating Companies, called a con- 
ference, in Philadelphia on Nov. 22, of the representa- 
tives of a number of the central stations in the country 
where the power-factor problem is an important one 
and where that problem has grown to such a point that 
measures are necessary for its correction. 

The conference lasted from 10 am. to 4 p.m,, 
adjournment being taken for luncheon. The first part 
of the program contained abstracts of discussion upon 
Charles J. Russell’s paper on the topic “Commercial As- 
pects of Power Factor, Its Measurement and Correc- 
tion,” presented at the New London convention of the 
association by L. L. Elden and A. S. Knight of the Edi- 
son Electric Illuminating Company of Boston, Philip 
Torchio of the New York Edison Company and George 
P. Roux of the Philadelphia Electric Company. 

This was followed by the reading of new written dis- 
cussions by those whose names and companies follow: 
L. E. Sinclair, Potomac Electric Power Company; R. H. 
Tillman, Consolidated Gas, Electric Light & Power Com- 
pany; Robert Lindsay, Cleveland Electric Illuminating 
Company; G. W. Van Derzee, Milwaukee Electric Rail- 
way & Light Company; Henry H. Lyon, Buffalo General 
Electric Company; N. L. Pollard, Public Service Elec- 
tric Company of New Jersey; Charles S. Dawson, 
Scranton Electric Company; B. F. Cleaves and W. H. 
Wade, Penn Central Light & Power Company; C. W. 
DeForest, Union Gas & Electric Company; E. W. Bab- 
cock, T. I. Jones and §S. D. Sprong, Brooklyn Edison 
Company; H. B. Gear, Commonwealth Edison Company, 
and H. W. Eales, Union Electric Light & Power 
Company. 

In the afternoon Mr. Russell, who had received the 
written discussion in advance and collated the various 
points covered, replied to the questions raised. F. S. 
Dellenbaugh, Jr., of the Massachusetts Institute of 
Technology, discussed in an informal way some of the 
important aspects of the power-factor situation as it 
‘affects revenue and station capacity. A summing up 
of the entire discussion was then made by Dr. C. P. 
Steinmetz, who drew attention to certain aspects of the 
power-factor problem which had not previously been 
considered. 

President Johnson appointed the following committee 
to carry on research, with the idea of making a report 
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containing definite recommendation at the next annual 
convention of the Association of Edison Illuminating 
Companies: C. J. Russell, chairman, Philadelphia; C. S. 
Dawson, Scranton; C. W. De Forest, Cincinnati; L. L. 
Elden, Boston; W. B. Gear, Chicago; H. H. Lyon, Buf- 
falo; S. D. Sprong, Brooklyn; C. P. Steinmetz, Schenec- 
tady, and G. W. Van Derzee, Milwaukee. 


Doherty Company Predicts Cheaper 
Money for Utilities 


SSERTING that bonds yielding 10 per cent or more 
are steadily becoming fewer, Henry L. Doherty & 
Company in an announcement issued recently predict 
that the day of the short-term corporation note is pass- 
ing and that of long-term bonds is again dawning. 
Commodity prices are declining, the purchasing power 
of the dollar is increasing, and quotations for income- 
bearing securities are advancing. Public utility bonds, 
especially, the company says, are selling at prices most 
attractive to investors. Much activity has been notice- 
able in the bonds of companies supplying electric light 
and power and the price tendency in these issues is 
distinctly upward. Quotations are beginning to reflect 
the much better times in store for these companies. The 
decline in commodity prices will be of vast benefit to 
them as it will mean lower operating costs and increase 
in earnings. Many rate advances, too, have recently 
been granted. While this class of companies suffered 
most severely under war conditions, the Doherty com- 
pany points out that few of them defaulted in payment 
of interest on their bonds. Many of these issues aré 
now selling at twenty-five points and more below pre- 
war quotations notwithstanding that the companies are 
now in stronger financial position and have greater 
carning possibilities than was the case when their securi- 
ties brought higher prices. 


Additional Water-Power Projects 
Advertised 


ROJECTS recently advertised by the Federal Power 

Commission are sponsored by the following com- 
panies and individuals: Niagara County Irrigation & 
Water Supply Company, St. Lawrence River Transmis- 
sion Company, Pit River Power Company, Western New 
York Utilities Company, Hydraulic Race Company, Ni- 
agara Falls Power Company, Western Tie & Timber 
Company, Louisville Power Corporation, Lower Niagara 
River Power & Water Supply Company, Niagara, Lock- 
port & Ontario Power Company, city of Buffalo, J. 
Kennard Thomson and Peter A. Porter, Niagara Gorge 
Power Company, Celumbia Valley Power Company, A. P. 
Seybold, William Park Mills, Rock Creek Power Com- 
pany, J. G. Van Zandt, and Alabama Power Company. 

Water-power projects were advertised by the com- 
mission during the week ended Nov. 27 as follows: 

Utah Light & Power Company, Salt Lake City, 
preliminary permit, power development in Bear River; 
objections may be filed until Feb. 15. United Mills 
Company, Hickory, N. C., preliminary permit, power 
development, Harpers Creek, near Mortimer, N. C.; 
objections may be filed until Feb. 21. Merced Irrigation 
District, Merced, Cal., preliminary permit, power de- 
velopment on Merced River; objections may be filed 
until Feb. 21. 
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Indiana Contractors Pledge Utilities 
Aid in Selling Securities 
ANNUAL convention at South Bend, Ind., this week 
the Indiana State Association of Electrical Contractor- 
Dealers pledged itself to active support of the public 
utilities of the state and to render them immediate 
assistance in the sale of their securities. This action 
followed noteworthy addresses by Morse Dell Plain, 
president of the Indiana Electric Light Association, and 
W. L. Goodwin of the General Electric Company on the 
advantages to be gained by closer co-operation between 
contractor-dealers and central stations. 

Mr. Dell Plain said: “The Indiana Public Service 
Commission has kept the utilities of the state one step 
ahead of the sheriff by allowing the companies meager 
rate increases which did not come within 25 per cent 
of being the rates to which the central stations have 
been entitled. The utilities of the state are unable to 
extend and take on new business at a profit, and as long 
as these conditions prevail the prosperity of the other 
branches of the electrical industry will be limited.” 

After considering the advisability of having discounts 
readjusted, the association passed a resolution urging 
manufacturers to pay dealers a definite percentage for 
local newspaper advertising when the dealers expend an 
equal amount to advertise the manufacturers’ products. 
This advertising allowance is to be in excess of the 
regularly recognized trade discount, 

A. B. Harris of Gary was re-elected chairman and 
executive committeeman for the northern division. 
Thomas Hatfield, Indianapolis, and A. L. Swanson, 
Evansville, were elected to represent the central and 
southern divisions respectively on the representative 
committee. A. I. Clifford of Indianapolis is secretary. 


Work on Skagit River Project May Be 
Entirely Suspended 


NLESS the city of Seattle, Wash., is able to dispose 

of its bond issue voted for the Skagit River power 
project work on the nine-million-dollar hydro-electric 
enterprise may be entirely suspended. The work has 
been reduced 75 per cent at this time. Several millions 
in bonds remain available but are useless until sold, 
and the condition of the bond market, according to city 
officials, is such that 6 per cent utility bonds are not 
as attractive as other forms of investment. The experi- 
ment of selling the bonds to the public over the counter 
did not result in a sufficiently rapid movement to keep 
pace with construction work. 

More money has been spent in construction than has 
been received from sale of bonds, according to report 
of City Comptroller Harry W. Carroll, who places the 
deficit at $45,756.55. Thus far $1,698,769.01 has been 
spent. Suspension of operations next month, as threat- 
ened, would entail an expense of $100,000 due to the 
scattering of the present organization and reassembling 
of another crew. City Engineer Dimock has been noti- 
fied to limit his work. However, C. F. Uhden, chief 
engineer in charge of the work, says that he will con- 
tinue tunnel boring operations at least until mid 
December. 

Bonds tetaling $5;500,000--have -been- voted for the 
Skagit project, but this issue will not be nearly enough 
to cover the contemplated development. City Engineer 
Dimock states that the soundest plans involve an expen- 
diture of $9,000,000 to develop 34,500 kw. Further 
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development of the Gorge unit, entailing a great dam 
costing several more millions, would increase the plant 
rating to 54,000 kw. 

The work thus far accomplished has been preliminary, 
including construction of a railroad to the Gorge Creek 
power site, which is 80 per cent completed; equipment, 
right-of-way, cottages, bunk houses, warehouse, hospital, 
sawmill, timber cutting and similar incidentals, as well 
as a 2,720-ft. tunnel for the Newhalen power unit, which 
will supply power for the construction machinery that 
will then take up the Gorge work, involving a 10,000-ft. 
tunnel. Work on this tunnel has proceeded 1,200 ft. and 
the plant is to be in operation next July, according to 
present plans. 


Electrical Power Production in 


Soviet Russia 

HE generation and distribution of electric power 

in Russia is under the control of the soviet depart- 
ment for electricity. This department manages ten 
nationalized power plants, forty-five nationalized fac- 
tories for electrical machinery, telephones and tele- 
graphs and nineteen works not yet nationalized. The 
aims of the soviet government are to build new power 
plants and to supply electricity to farmers, sawmills, 
mines and to all larger foodstuff producers. 

A statement issued by the soviet government regard- 
ing the future of the electrical industry in Russia is 
full of optimism and goes so far as to say that all the 
resources of the country will be utilized by electric 
power, bringing the country to a state of prosperity 
unparalleled in its history. The figures of the power 
production of the Moscow and Petrograd plants from 
January to April, 1920, show, however, that practical 
conditions are very far behind these aims of the soviet 
government. In Moscow only three of the existing five 
power plants were running in January, the other two 
having been put to work later on with insgnificant re- 
sults. Only 8,000,000 kw.-hr. are produced in Moscow 
per month. In Petrograd the power production is still 
less and was in March at its highest point, with 6,800,- 
000 kw.-hr. Nine of the ten nationalized power plants 
are situated in these two cities. The electrical works 
in the provinces that still exist are in private hands, 
but most of these plants have shut down for want of 
fuel. 


New England N. E. L. A. to Award Prizes 


IZES for the best letters setting forth the personal 
benefits actually realized by membership in the Na- 
tional Electric Light Association will be awarded by 
the New England Geographic Division, and the papers 
will be read at a special dinner and meeting on Dec. 17 
at the General Service Buildings of the Edison Electric 
Illuminating Company of Boston in connection with a 
movement recently inaugurated to bring home the 
advantages of membership to employees of operating 
companies and others. M. H. Aylesworth, executive 
manager N. E. L. A., will speak at the meeting. The 
competitive letters will be classified according to section, 
under accounting, commercial, technical and public rela- 
tions divisions, the letters being sent respectively to 
G. M. Guilford, V. M. F. Tallman, L. L. Elden and H. T. 
Sands, chairmen of these sections of the New England 
Geographic Division. Full publicity will be given the 
prize papers. 
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Electric Versus Diesel-Engine Drive 


for Cargo Ships 


OMPARATIVE tests on electric and Diesel-engine 

drive for ship propulsion are being made by the 
United States Shipping Board fer the purpose of de- 
termining the more economical and efficient motive 
power for use with cargo ships. 

The William Penn, which is the first vessel to be 
allocated to the United American Line, has been equipped 
with Diesel oil-burning engines geared direct to 
the propellers. The Eclipse, which is on a voyage to 
the East Indies, is provided with electric generators. 
Records giving in detail the performance of the two 
vessels on their present voyages are being kept and will 
be placed before the Shipping Board as soon as the 
home ports are reached again, ‘The cargo ships will be 
converted to the form of motive power found most 
economical and efficient, said Admiral Benson, chairman 
of the board. 


— ——- 


Hydro-Electric Power Plants for 


the Rhine 


LANS for the development cf the water power of 

the Rhine have been submitted to the French gov- 
ernment by the economic regional committee of the 
eastern district and have been approved. These plans 
include the construction of seven dams and ten power 
plants between Huningen and Strasbourg. The plants 
will be rated at 80,000 hp. each, and a possible total 
development of 1,000,000 hp, at high water and one- 
half that amount at low water is expected. From four 
to five years will be required to carry out the project, 
and the cost is estimated at 350,000,000 francs, though 
it will probably be much higher, some authorities put- 
ting it at a billion francs. 

As Switzerland has ancient rights for the navigation 
of the Rhine, the power rlants will be erected some 
distance from the banks and will be fed by a canal run- 
ning parallel to the river. The power will supply the 
mining district of eastern France, especially the Briey 
mines. The Versailles peace treaty provides that the 
water power of the Rhine along the German-French 
frontier shall be the common property of both countries. 
In the case of new power plants the country building 
them will have to recompense the other country up to 
half of the value cf the produced power either in energy 
delivered or in the money equivalent. 


Electrical Credit Association of Chicago 
Reaches Its Twenty-fifth Anniversary 


OR the purpose of holding its annual convention and 

celebrating the twenty-fifth anniversary of the for- 
mation of the association the Electrical Credit Associa- 
tion of Chicago will meet at the Congress Hotel in that 
city on Dec. 9 and 10, at which time the trend of busi- 
ness conditions and practices will be discussed. The 
program follows: 

Thursday, Dee. 9.— “The Trend of the Times,” by H. 
A. Lewis, advertising director McGraw-Hill electrical pub- 
lications; “Credit Insurance,” by John E. Gregory, New 
York; “Better Letters,” by Charles Henry Mackintosh, Chi- 
cago; “Oriental Trade Representation,” by F. K. Pinckney, 
MacBeth-Evans Company, Chicago; “C. O. D. Refusals,” by 
H. L. White, Detroit; “Uniform Trade Tcrms,” by A. L. 
Cohen, Detroit, and J. H. Morgenson, Chicago. 

Friday, Dec. 10.—“Trade-Acceptance Experiences and 
Results,” by E. W. Shepard, general credit manager West- 
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ern Electric Company, New York; “Contractors’ Standard 
Accounting System,” by T. K. Quinn, Cleveland. 

At the banquet on Thursday evening the principal 
speakers will be Judge K. M. Landis, Gen. Charles G. 
Dawes and W. M., Carpenter, who was thesfirst president 
of the association. 


Stockholm-Gothenburg Railroad to Be 
Electrified 


*“T°HE Swedish Government has decided to electrify 

the Stockholm-Gothenburg division of the State 
Railroad and has appropriated about $5,000,000 for the 
work to be done during 1921. The division is about 300 
miles long and its electrification will require a total 
expenditure of avout $25,000,000. Although the Riks- 
griinsen division, which is already electrified, operates 
at 16,000 volts, single-phase, it has not been definitely 
decided whether the new electrification will use alter- 
nating cr direct current. In order to determine this 
and othcr factors which are unsettled a royal commis- 
sion is now studying the railroad electrifications in 
the United States. 








Research Information Bureau Established 
HE Research Information Service has been estab- 
lished by the National Research Council as a general 

clearing house and bureau of information for scientific 

and industrial research. Information is supplied on re- 
quest concerning research problems, progress, labora- 
tories, equipment, methods, publications, p2rsonnel, 
funds, and similar matters. Except where unusual diffi- 
culty in obtaining the desired information makes it 
impossible inquiries will be answered without charge. 
Requests should be addressed to Research Information 
Service, 1701 Massachusetts Avenue, Washington, D. C. 





Incoming and Retiring Presidents of 
Southeastern Section N. E. L. A. 





At the left S. B. Ireland, vice-president and gereral man- 
ager Montgomery (Ala.) Light & Power Company, who was 
elected president of the Southeastern Section of the N. E. 


L. A. at the convention at Miami, Fla. Beside him stand 
P. A. Tillery, vice-president and general manager Carolina 
Power & Light Company, and “Bill” Goodwin, the well- 
known advocate of better organization within the industry, 
whose presence at the Miami convention is one indication 
of the breadth of the program planned and successfully 
executed by Mr. Tillery, who now retires as president of 
the Southeastern Section. 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 
gether with brief notes of general 
interest. 


Platinum Find in South Africa.—Re- 
ports of the discovery of a rich plati- 
num mine in the Cala district of Cape 
Colony are noticed in the British papers 
as entitled to credence. The ore body is 
said to extend 13 miles and the values 
to be extraordinarily high. An assay 
plant is being sent to the mine to make 
thorough tests. 


Utility Securities as Investment for 
Soldiers’ Bonuses.—A special drive to 
enlist the soldiers’ bonus granted by the 
state in the upbuilding of the company 
system through security purchases is to 
be launched by the Central Maine 
Power Company, which sees in these 
securities an excellent investment for 
those former service men who want to 
save their bonuses. 


Hydro-Electric Development in Rus- 
sia.—The Russian government, it is re- 
ported, is considering plans for the 
development of three hydro-electric 
plants, the first to be located on the Svir 
River, which connects Lake Ladoga and 
Lake Onega; the second on the Vollshov 
River, and the third on the Dnieper 
River north of the Black Sea, between 
Ekaterinburg and Alexandrovsk. 


Water-Power Valuations—A “Mem- 
orandum Concerning Principles and 
Methods of Water-Power Valuations 
Approved and Practiced by Various 
Courts and Commissions” has been pre- 
pared by Edward J. Cheney, an engineer 
of New York City. This pamphlet, 
which is not controversial but in which 
collected facts are set forth in an im- 
partial manner, is especially recom- 
mended by its sponsors to public utility 
men. 


Eight Years’ Issues of California Pub- 
lic Utility Securities More than a Bil- 
lion Dollars.—In the eight years since 
the public utilities act became effective 
the Railroad Commission of California 
has authorized the issue by public utili- 
ties of securities totaling $1,001,500,- 
009, besides dismissing or denying ap- 
plications for $130,000,000 more. Gas 
and electric companies ranked first in 
amount of securities issued, with 
$398,000 000, against the steam rail- 
roads’ $324,000,000. 

Rotterdam Expanding Electrically.— 
Dr. A. Ter Frock, of the city engi- 
neer’s department, Rotterdam, Holland, 
has been on a visit to Canada for the 
purpose of studying the Ontario Hydro- 
Electric system. Dr. Ter Frock says 
that the city of Rotterdam is expanding 

0 fast on account of the annexation of 
uburbs that the electric system is 
wholly inadequate to meet the demand. 
Che city uses garbage to develop power 
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for industries and for civic transpor- 
tation. It is now going to utilize the 
water from the River Meuse, flowing by 
the city, and expects to adopt a system 
similar to the Ontario Hydro-Electric. 


Renting of Electrical Equipment in 
Germany.—-A recent issue of Elek- 
trische Kraftbetriebe und Bahnen con- 
tained a report of a power system in 
Germany supplying energy to farms 
and small villages. For this service 
transformers are loaned on a rental 
basis. The rent on a transformer of 
50-kw. rating is 35 marks per month. 
If this transformer must be exchanged 
for a new one of the same rating the 
customer is required to pay 355 marks, 
owing to the increase in the first cost 
of the transformers. The present cost 
of transformers in sizes up to 100 kva. 
is twenty-two times the cost in 1914. 


Buckeye Power Company’s New 
Transmission Line.— The 66,000-volt 
tower line recently constructed for 
the Buckeye Power Company between 
Steubenville and Wellsville, Ohio, covers 
22 miles, much of the distance present- 
ing an extremely rough and rugged 
profile. The maximum span on the line 
is 2,100 ft., and there are twenty-two 
spans exceeding 1,000 ft. Many inter- 
esting engineering problems presented 
themselves in building this line, the 
A-G-E Bulletin says, at points where 
it was necessary to deviate from the 
original survey owing to right-of-way 
difficulties and other causes. The Wells- 
ville substation has an initial installed 
capacity of 6,000 kva., 66,000/13,200 
volts, three-phase. Two of the sec- 
ondary circuits extend north to East 
Liverpool, Ohio, where a new substation 
is being built. The old 13,200-volt line 
to this place will soon be replaced with 
a line of modern construction, forming 
the last link in the new system between 
East Liverpool, Wellsville and _ the 
Windsor power plant. 


Legal Aspects cf Water-Power De- 
velopment in Utah.—The constitution- 
ality of the Utah law giving the State 
Engineer, with the consent of the Gov- 
ernor, power to withdraw from entry 
the waters of any particular river or 
other source of supply is to be tested 
in a suit brought by Caleb Tanner 
against State Engineer George F. Mc- 
Gonagle. Mr. Tanner has filed appli- 
cation for permission to divert 33.47 
second-feet of water from the Provo 
River, with which to develop about 250 
hp. of electrical energy, and to return 
the water to the West Union Canal. 
Mr. McGonagle refused to accept the 
application, apparently on the ground 
that the waters of the Provo River have 
been ‘withdrawn from entry for the 
present. This action was taken on the 
organization of the Utah Water Storage 
Association, representing eight counties 
watered by the Provo and Weber Rivers 
and by waters from Utah Lake, which 
has employed engineers to determine 
the ultimate possibilities of the develop- 
ment of the water supply in these 
counties. The association requested the 
withdrawal of the two rivers and the 
Utah Lake waters during investigation. 
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Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 


COREPSSSSESESST SESH ERTS ESTE SECS EEE REEee 


Cleveland Section, A. I. and S. E. E. 
—Before this section on Dec. 13 L. F. 
Adams of the General Electric Com- 
pany’s power and mining department 
will discuss “Continuous-Rated or 50- 
Deg. Rise Motors?” 


Chicago Section, A. I. and S. E. E.— 
The Chicago Section of the Iron and 
Steel association plans to hold its next 
meeting on Dec. 11, when G. P. Wil- 
son, switchboard engineer of the West- 
inghouse Electric & Manufacturing 
Company, is to read a paper on switch- 
ing equipment for steel-mill power 
houses and substations. The meeting 
will be held at the Morrison Hotel. 


Joint Meeting of Mcter Committees. 
—A joint meeting of the meter com- 
mittees of the N. E. L. A. and the 
Empire State Gas and Electric Associa- 
tion will be held at the Iroquois Hotel, 
Buffalo, on Dec. 8. In the morning a 
paper on “Maximum-Demand Metering” 
will be presented by Perry A. Borden of 
the Ontario Hydro-Electric Commission, 
and in the afternoon B. W. St. Clair of 
the General Electric Company will read 
a paper on “Measuring Instruments 
Used in Connection with Service Tests.” 

N. E. L. A. Committee Meetings.— 
Meetings of Technical Section commit- 
tees of the N. E. E. A. are scheduled 
as follows: Dec. 7, 8 and 9, meter com- 
mittee, Buffalo; Jan. 17, hydraulic 
power committee and underground sys- 
tems committee; Jan. 18, inductive in- 
terference committee and prime movers 
committee; Jan. 18 and 19, meter com- 
mittee; Jan. 19, 20 and 21, electrical 
apparatus committee, and Jan. 19 and 
20, overhead systems committee, all in 
New York. 





Coming Meetings of Electrical and 
Other Technical Societies 
Association of Iron and Steel Electrical 
Engineers—Philadelphia Section, Dec. 
4; Chicago Section, Dee. 11; Cleveland 
Section, Dec. 13, 

Rivers and Harbors Congress—Washington, 
Dec. 8-10 

Illinois State Electric Association—Chicago, 
Dee. 9. (For program see issue of 
Nov. 6, page 942.) 

Electrical Credit Association—Chicago, Dec. 


9 and 10 

A. I. E. E. and A. S. M. E.—Philadelphia 
Sections, joint meeting, Philadelphia, 
Dec. 13. 


A. I. E. E. and A. S. M. E—Boston Sec- 
tions, joint meeting, Boston, Dec. 17. 
American Physical Society—Annual meet- 
ing, Chicago, Dec. 28-Jan. 1. 

American Institute of Electrical Engineers 
—Chicago, Jan, 14 

Western Association of Electrical In- 
spectors——Detroit, Jan. 25-27. 

Association of Municipal Electrical Utilities 
of Ontario—Toronto, Jan. 27 and 28, 

A. I. E. E. (New York Section) and A. S. 
M. E (Metropolitan Section)—Joint 
meeting, New York, Jan. 28. 
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Commission 


Rulings 


Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 





ASeHeeeeeeseeaneseceaseeseceseceseacsenesees 
SCeeeceeeeceseeceseasens’ Vesssssesesasees: 


Rates Which Commission Cannot 
Change Cannot Affect Other Rates.— 
In determining the reasonableness of 
electric rates for private consumers no 
weight can be given to the question 
whether or not a contract entered into 
by the utility for street lighting is 
profitable to the company, the New 
York Public Service Commission, Sec- 
ond District, has asserted, because the 
commission has no jurisdiction to 
change such rates and they must be 
considered as voluntary rates of the 
company. 

Apportioning Cost of Rural Service 
Extensions. — Residents of rural dis- 
tricts within reach of electric plants 
and in territory covered by franchises 
of the central-station company should, 
the Public Service Commission of New 
York for the Second District found in 
determining a complaint against the 
Orange County Public Service Corpo- 
ration, be supplied with service if it 
can be done in a safe and practicable 
manner and without prohibitive ex- 
pense. However, an unusual installa- 
tion in order to afford rural service 
should not be made entirely at the ex- 
pense of the company. To do so would 
either require special and high rates 
for such rural consumers or would un- 
dGuly burden urban consumers. In this 
case the consumers were required to 
contribute to the expense of installation 
the difference between that expense 
and the average cost to the corporation 
per customer on the distribution system, 
including transformers, service drops 
and meters. 


Going Value and Other Factors 
Entering Valuation Proceedings.—In 
approving proposed rates for the Brook- 
field Electric Light Company, a utility 
valued at $145,000, which would yield 
less than 4 per cent for depreciation 
and 7 per cent for return, the Missouri 
Public Service Commission asserted a 
number of principles governing it in 
valuation proceedings. Going value, it 
held, is not to be estimated on the 
theory of the “cost of establishing the 
business” where such costs, charged to 
operating expenses, have been recouped 
to the utility. The actual cost of prop- 
erty is, in its opinion, the proper basis 
upon which to compute depreciation, 
since the purpose of a depreciation re- 
serve is to retire property, and when it 
is retired the plant account should be 
credited and the depreciation reserve 
charged with its cost. Rates for elec- 
trie service are based upon both fixed 
costs—determined by the investment 
and its maintenance—and _ variable 
costs—determined by the quantity of 
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energy consumed—inasmuch as income 
from operation should meet investment 
er fixed costs and production or va- 
riable costs. 


Temporary Discontinuance of Service 
May Be Authorized.—Declaring that it 
has no power to award damages against 
a utility for breach of contract to 
render continuous service, the New 
York Public Service Commission, Sec- 
ond District, maintains also that it was 
the duty of the commission to authorize 
an electric company to discontinue serv- 
ice for short periods of time for several 
successive days in order to improve its 
plant so as to serve other patrons, 
although it had recently ordered the 
utility to render continuous service 
to a certain customer and the utility 
had therefore entered into a contract 
so to do. 


Combination Contract Not Affected by 
Change in Rates for One of the Com- 
modities Furnished.—The Jefferson De- 
posit Company having complained to 
the Illinois Public Utilities Commission 
that it had been overcharged for steam 
and electric service in contravention of 
a contract whereby it refrained from 
equipping its office building in Peoria 
with heating and lighting apparatus 
and gave to the utility the exclusive 
right of service to its tenants and 
occupants, the commission declared that 
such a contract was not one involving 
a transfer of real estate or property— 
which, under the Illinois statute, would 
remove it from the commission’s juris- 
diction—and also that a patron of a 
utility receiving gas, electric and heat- 
ing service under a combination con- 
tract recognized in the field schedules 
of the utility is not affected in any way 
by proceedings brought by the utility 
for a change in heating rates upon 
published notice to steam users only. 
The commission therefore sustained the 
complaint and ordered the excess 
charges refunded. 


Property Not Used or Useful in Par- 
ticular Service Not Considered in Rate 
Fixing.—In determining the rate for 
hydro-electric service furnished the 
United Railways Company of St. Louis 
by the Union Electric Light & Power 
Company the Missouri Public Service 
Commission held that a street railway 
purchasing energy under contract from 
an outside distributing company, later 
acquired by a local electric utility for- 
merly also purchasing from said dis- 
tributing company, is not chargeable in 
proceedings adjusting rates for power 
so purchased with investments of the 
local utility in tie lines and trans- 
former stations not in fact used and 
useful in furnishing energy received 
under said contract by the street rail- 
way, where no contract obligation re- 
quires the local utility to deliver energy 
to the street railway, where the im- 
provements were made for the require- 
ments of the local electric utility and 
not those of the original distributing 
utility, and where both the local utility 
and the street railway were instru- 
mental in bringing water power to the 
locality served. 
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Recent Court 
Decisions 


i 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies. 





Court Order for Definite Complaint 
Not Appealable.—A circuit court having 
granted an application in City of Mil- 
waukee vs. Railroad Commission of 
Wisconsin for an order requiring the 
plaintiff to make its complaint more 
definite, and the plaintiff having ap- 
pealed, the Supreme Court of the state 
has declared the order of the lower 
court not appealable. (179 N. W. 511.)* 


When Utility Abandons Property 
Operation at a Loss Cannot Be Com- 
pelled—A decision of the California 
Supreme Court, in Lyon & Hoag vs. 
Railroad Commission, declares that the 
state cannot, through the public serv- 
ice commission or otherwise, compel the 
continued operation of a public utility 
at a loss in a case where the owner has 
abandoned all.of its property devoted to 
the public use, because such action 
would violate the Fourteenth Amend- 
ment to the United States Constitution, 
forbidding the taking of property with- 
out compensation. (190 Pac. 795.) 

Commission Cannot Fix Rates in 
Territory Exempted from Its Jurisdic- 
tion—While disclaiming power under 
the statutes of Colorado to find itself 
what the rate paid to a public utility 
should be, the Supreme Court of that 
state, in Golden Cycle Mining & Reduc- 
tion Company vs. Colorado Springs 
Light, Heat & Power Company, vacated 
the order of the Public Utilities Com- 
mission fixing rates, on the ground that 
part of the territory covered was within 
a city exempted from control of the 
commission under the home rule amend- 
ment to the constitution. (192 Pac. 
493.) 


City Operating Electric Light Plant 
Not a “Private Corporation.”—It has 
been held by the Supreme Court of 
California that the term “private cor- 
poration” does not include municipal 
corporations so that a city engaged in 
operating an electric light plant to sup- 
ply its inhabitants is not subject to 
regulation by the Railroad Commission 
of the state. The case was that of the 
city of Pasadena against the commis- 
sion, the city contesting the power of 
the commission to require it to file a 
schedule of rates. Admitting that a 
city while engaged in the business of 
furnishing electric power and light to 
its inhabitants is liable for acts of its 
agents for which it.is not liable while 
performing purely governmental func- 
tions, the court holds that the munic- 
ipality does not for that reason lose its 
character. (192 Pac. 25.) 

*The left-hand numbers refer to the 


volume and the right-hand numbers to the 
page of the National Reporter System. 
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S. B. Irelan, who was elected pres- 
ident of the Southeastern Section of the 
N. E. L. A. at the Miami convention, 
Nov. 16-19, is vice-president and gen- 
eral manager of the Montgomery (Ala.) 
Light & Water Power Company and a 
popular executive of the H. L. Doherty 
organization. Mr. Irelan has been sta- 
tioned in Montgomery since 1919, when 
he was transferred from Sedalia, Mo., 
where he was vice-president and gen- 
eral manager of the Oity Light & 
Water Company. Mr. Irelan was grad- 
uated from Purdue University in 1909 
with the degree of E. E. After grad- 
uation he became associated with the 
Denver (Col.) Gas & Electric Light 
Company, and in 1910 he was made 
secretary and treasurer of the Fremont 


S. B. IRELAN 





(Neb.) Gas & Electric Light Com- 
pany, both these companies being 
Doherty properties. He was then trans- 
ferred to the New York office of H. L. 
Doherty & Company in 1912, working 
in the engineering department. In 1914 
ke was made vice-president and general 
manager of the Bartlesville (Okla.) Gas 
& Electric Company. Mr. Irelan is 
thirty-one years of age. 


W. H. Glenn has resigned as vice- 
president of the Georgia Railway & 
Power Company, Atlanta, Ga., to take 
up the active duties of president of the 
Shippers’ Compress Company, which 
operates cotton warehouses and com- 
press plants in many cities of Georgia 
and Alabama. Mr. Glenn has been con- 
tinuously connected with the Georgia 
Railway & Power Company and its 
predecessors for the last twenty-nine 
years. Shortly after his graduation 
from the Georgia Institute of Tech- 
nology he entered the employ of one 
of the constituent companies as a rod- 
man. He subsequently served for sev- 
eral years in the shops. Then came 
a promotion to purchasing agent. He 
was next appointed superintendent of 
track and roadway. In this position 
he had charge of most of the recon- 
struction work following the formation 
of the Georgia Railway & Electric 
Company and worked out many of the 
physical problems of the property. 
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Twelve years ago Mr. Glenn was ap- 
pointed general manager of the rail- 
way department of the Georgia Rail- 
way & Electric Company. Later he 
was advanced to the position of vice- 
president and manager of railways. In 
1904 he surrendered that title for that 
of vice-president and operating man- 
ager with widely increased duties. 
These included not only the manage- 
ment of the railways, but supervision 
over generating stations, transmission 
lines and the distribution systems. 


Fritz J. Frank, vice-president of the 
Iron Age Publishing Company, has been 
elected president of that company, fol- 
lowing the resignation of William H. 
Taylor, who has been president and 
general manager for more than ten 
years. Mr. Taylor has resigned because 
of ill health and has retired from active 
connection with the company. William 
H. Taylor joined the Jron Age as gen- 
eral manager after a group of pub- 
lishers had acquired the ownership from 
David Williams. Previously Mr. Tay- 
lor had been connected with various 
trade and engineering publications over 
a period of fifteen years, having for a 
time been vice-president of the McGraw 
Publishing Company and later presi- 
dent of the Taylor Publishing Company 
of Chicago, which consolidated Engi- 
neering and eam Engineering. He 
and his assofiates on acquiring the 
Iron Age separated from it what had 
long been the hardware department of 
this journal and established it as Hard- 
ware Age. Mr. Frank has been with 
the Iron Age Publishing Company since 
1910, after an active association with 
other trade publications, among them 
Colliery Engineering and the Mining 
and Scientific Press. He has a wide 
acquaintance in the iron and steel and 
machinery trades, is experienced in 
business journalism, and is thoroughly 
committed to the traditions and stand- 
ards of the Iron Age, which belongs in 
that progressive group of business pub- 
lications that make editorial service to 
the reader the basis for substantial and 
sound publishing development. 


Eugene B. Edwards, formerly cashier 
of the Northampton (Mass.) Electric 
Light Company, has been appointed as- 
sistant manager of the company. 


L. D. Le Fevre, who has been made 
the general auditor of the General 
Electric Company, to succeed S. L. 
Whitestone, now the comptroller, be- 
came connected with the company in 
1903. He was appointed traveling audi- 
tor in 1907 and in 1917 he was ap- 
pointed assistant general auditor. 
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R. C, Starr, construction engineer for 
the San- Joaquin Light & Power. Cor- 
poration, Fresno, Cal., and F. M. Thebo, 
construction manager of W. A. Kraner, 
Inc., San Francisco, have formed the 
firm of Thebo & Starr, engineers and 
contractors, with headquarters in the 
Sharon Building, San Francisco, Cal. 
The firm will specialize in the design 
and construction of hydro-electric and 
irrigation plants and in appraisals and 
investigations. Both Mr. Starr and 
Mr. Thebo have been engaged on im- 
portant hydro-electric construction work 
in the West for about ten years, in- 
cluding the development of more than 
250,000 hp. west of the Rockies. The 
completion of the 60,000-hp. Kerckhoff 
project of the San Joaquin Light & 





Power Corporation by R. C. Starr in 
fifteen months, at a cost of less than 


$6,000,000, has been the greatest 
achievement of the year in Western 
hydro-electric development. It was 
made possible by the adoption of en- 
tirely new methods in tunnel and dam 
construction. Mr. Starr will still retain 
his connection with the San Joaquin 
Light & Power Corporation. 


Obituary 


Alfred J. Babcock, who ~ resigned 
early this year from the firm of Man- 
ning, Maxwell & Moore, manufacturers 
of electrical machinery, New York, died 
Oct. 30, in London, England. Mr. Bab- 
cock was associated with this firm for 
thirty years. 

Arthur M. Waitt, consulting engineer 
and railroad specialist, died Nov. 10 at 
Sharon, Conn., as the result of an oper- 
ation performed several months ago. 
After graduation in 1879 from the 
Massachusetts Institute of Technology 
Mr. Waitt spent many years with va- 
rious railroads. While with the New 
York Central he was superintendent of 
motive power and rolling stock. In 
1902 he was elected president of the 
American Railway Master Mechanics’ 
Association. 















Steel Price Cut Expected to Help 
Stabilization 

OLLOWING the announcement on Nov. 26 by the 
Pvones & Laughlin Steel Company that its prices on 

bars, plates and structural shapes had been revised 
downward to meet the prices quoted by the United States 
Steel Corporation, which prices were those suggested at 
the conference of steel interests with the Industrial Board 
in March, 1919, there has been in the steel trade a general 
feeling of satisfaction. It is felt that this action on the 
part of this independent steel company will exert a stabiliz- 
ing influence on the steel market, and that a readjustment 
in the trade will follow. 

Some action was necessary to overcome the low level 
of steel buying and to avoid complete suspension of work 
in many plants. At the time of this writing, however, 
there has been little noticeable revival of buying, but it 
is expected that few days will go by before this condition 
is overcome and buying is resumed. While not all inde- 
pendent producers have met the full drop in prices an- 
nounced by the one producer above many mills have shown 
a recession to figures close to the bottom prices quoted. 

The independent mills as a whole are working much 
below capacity, in some cases down to 60 per cent. It is 
probable that these mills will now receive some orders which 
had previously been given to the corporation but on which 
shipments were some distance off. This feature of prompt 
delivery is expected to have some effect on cancellations of 
orders placed with the leading steel producer. 


Manufacturer Backs Recognition of 
Integrity of Contracts 


N COMMENTING on the custom prevailing in some 
] comes of canceling contracts, the president of a rep- 

resentative electrical manufacturing company is in thor- 
ough sympathy with the belief that there must be a greater 
recognition of the integrity of contracts, as shown in a 
letter to all his representatives: 

“Where we are approached by a customer with whom 
we have a future delivery contract in the shape of any- 
thing from a simple accepted order to the most elaborate 
formal agreement,” he says, “and a request is made that 
the contract be abrogated by cancellation, our first step 
is to ascertain the status of the work involved. The fac- 
tory’s resultant report to us shows, ‘generally speaking, 
the materials on hand or contracted for, those whch are 
special to the order in question, how far processing has 
advanced, and indicates what disturbance would be caused 
by instructions to hold. If the report shows that cancel- 
lation would involve no loss other than that of anticipated 
profit, we have just claim for that profit, but no more. 

“Whether or not we urge the claim depends on cir- 
cumstances, but as a rule we waive it, accept cancella- 
tion and receive as offset merely the customer’s apprecia- 
tion of our having lent a helping hand. If the factory’s 
report shows that losses other than anticipated profit would 
ensue, we determine a suitable cancellation charge and 
advise the customer that this will be made if cancellation 
is insisted upon. We also propose, as an alternative, 
postponement of shipment schedules over the maximum 
period for which we feel we can afford to spread. A re- 
quest to hold the order until the customer is ready for 
its release cannot be complied with,” 


Trade and Market Conditions 


News of the Trade for the Manufacturer, Wholesaler 
and Jobber of Electrical Equipment and Supplies—Notes on Industrial Activities 
and Business Methods 


This manufacturer goes on to show that he has sufficient 
confidence in human nature and the integrity of the average 
business concern to feel that the ability to make his cus- 
tomers appreciate the necessities of the case and the fair- 
ness of his stand will remain satisfactory, as they have 
in the past, but only as each individual concerned con- 
vinces himself after due reflection that only by adherence 
to business pledge can business prosper. ues 


New York Jobbers Interchange 
Surplus Stocks 


FEATURE of the electrical supply market as prac. 
A tc by the jobbers in the New York City territory 

is the interchange of surplus stocks and a falling off 
in buying from the manufacturers. This is not the first 
time this feature of interchange of stocks has been tried 
in New York, but it is working out to a better degree than 
it did previously, when there was a falling market. 

Of course, the present is the right time to revert to 
this method of moving stocks, because manufacturers are 
making shipments on orders of long standing and there 
is a tendency toward a falling market. In some cases 
these incoming deliveries are making certain stocks a little 
top-heavy, and although there is quite a good volume of 
buying inventories are frequently a little higher than might 
be desired under the present conditions of credits. 

The system of stock interchange among jobbers is work- 
ing out through the medium of the New York Electrical 
Club, to which the jobbers send lists of their excess stocks. 

Jobbers are buying, it seems, only as it is necessary and 
are keeping their inventories down to rock bottom as far 
as they are able. When they buy they want to know that 
the market is present and that they will sell before they 
have to pay for the article. This is particularly true of 
certain seasonable articles just reported. One jobber is 
ordering every three or four days a seasonable item on 
which he pays cartage rather than order a sufficient quan- 
tity to escave this charge but at the same time build a 
stock for which he has no orders at present. 


Larger Discounts May Reward Modern 


Selling Methods 


T THE recent question-box conference of the New Eng- 
Aw Section of the National Electric Light Associa- 

tion at Boston a short discussion of discounts from 
manufacturers’ list prices took place. From the manufac- 
turer’s standpoint the point was made that in a sense the 
manufacturers do not set the retail prices on their goods, 
these being developed over a long period of years by cus- 
tom and by the profits which retailers desire to make. In 
a representative case the bulk of the goods goes to dealers 
at a discount of 30 and 7.5 per cent, which gives the dealer 
on his resale a little better than 50 per cent on his cost, 
or 30 and 7.5 per cent on his gross. It was maintained that 
there is a point in setting list prices by a manufacturer 
beyond which he cannot go. If he sets his Ist too high 
he then has an artificially high price which the trade as 
a whole will not hold to. 

A heating-appliance maker has found that the limit in 
discount is 40 per cent. Department stores, which are 
clever merchandisers, would like to get 40 per cent, but 
they will take and do business presumably at a profit of 
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30 and 7.5. It is felt by electrical manufacturing inter- 
ests that if 40 per cent off is given to all dealers and cor- 
respondingly longer discounts to jobbers the price will 
not be maintained as a list price. The dealers will find they 
can do business on a smaller margin of profit than the 40 
per cent calls for and will not adhere to list prices. Another 
manufacturer’s representative pointed out that the sooner 
the contractor-dealer and the central station give the manu- 
facturer a greater amount of co-operation in the education 
which the retailer requires in merchandising the sooner 
there may be a possibility of obtaining larger discounts. 
The manufacturer will be able to give these as a result of 
being relieved of the cost of educating and assisting in 
sales. The industry is passing through a first stage in 
selling electrical products along merchandising lines. 


Electric Sheet Prices Easier 
for 1921 Shipment 


UYING of electric sheets has dropped off in the last 
B few weeks and there is reported plenty of capacity 
available so that shipments may be made after the 
first of the year. Larger electrical manufacturers, it 
seems, are still ordering in fairly good quantities, but not 
up to the amounts they have ordered in the past. Book- 
ings are not for so far in the future either. Smaller elec- 
trical manufacturers appear to have reduced their buy- 
ing in greater proportion because their orders are very 
small. The lighter demand for fractional motors is one 
reason given for this condition in the electric sheet market. 
There is little material available for shipment this year. 
There has been a price recession during the month just 
passed ranging from about 10 to 20 per cent on the best 
grades of sheets. This has applied to any little capacity 
which has been looking for a buyer for 1920 delivery and 
is expected to hold for orders placed for early 1921 ship- 
ment. 

Export demand is indeed light. Six months ago there 
was no electric sheet reported available for the orders 
which foreign buyers attempted to place. Today orders 
are lacking when deliveries could be promised early next 
year. One reason given for this applying to European 
demand especially is the return of German sheet producers 
in that market. It is reported that these producers are 
taking orders for steel on the basis of a considerably lower 
watt loss than that which American manufacturers are 
guaranteeing. If this is true it shows a serious handicap 
which must be overcome in the export trade, aside from 
the consideration of exchange and credit. 


Strong Foreign Demand for Steel 


Transmission Towers 


ARGELY as a result of adverse financial conditions 
Lo wiies have made the floating of bonds for financing 
power extensions very difficult, domestic interest in 
steel transmission towers remains lacking. Foreign orders 
and inquiries, on the other hand, are extremely active. Even 
there a large producer who had a good volume of foreign 
business on hand three months ago reports that since 
then, with the exception of inquiries from wireless inter- 
ests, demand has petered out. Several other producers 
report no slump in export business as yet, however. 

Some of the most promising countries affording markets 
for transmission towers are Italy, France, Japan, South 
America and the Scandinavian peninsula, orders being re- 
ported both on behalf of power companies and electric 
railways. One important factor in the increase of this 
demand abroad is said to be the growing scarcity of fuel 
and oil in certain European. countries, which has led to 
the more intensive development of natural water-power 
resources. 

On the other hand, a great deal of export business is 
undoubtedly held in abeyance at present because the pres- 
ent level of foreign exchange works so strongly against 
foreign customers who buy in the United States. With 
any decided change for the better in that respect and an 
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improvement in financial conditions at home as well, it is 
believed that the demand for transmission line equipment 
will mount to greater proportions than ever before. This 
view is based on the extent and number of hydro-electric 
power projects that are known to be on the boards, both 
at home and abroad. 

Conditions of production are greatly improved. This is 
largely due to the relief from transportation congestion 
which delayed supplies of raw material for so long. 
Little difficulty is now experienced in obtaining all the steel 
that is needed, and both the supply and the efficiency of 
labor have improved. Deliveries are consequently much 
improved, but as the greater part of this product is fabri- 
cated to order, shipments vary according to the manufac- 
turer, the size of order and the type of material—whether 
galvanized, etc. In general, delivery of about 1,000 steel 
towers in the slowest instance can be accomplished in six 
to seven months and in the quickest in about four to five 
months. 

In spite of the view taken by one large producer that 
lower quotations will not prevail for a long time, several 
other manufacturers see a gradual softening of prices that 
will come about as a result of the lower levels quoted 
by independent steel producers. 





The Metal Market Situation 


OPPER prices at present are largely nominal as in- 

terest on the part of consumers is mostly confined 

to hand-to-mouth buying. Producers, on the other 
hand, are not anxious to enter the market as sellers at 
present prices. The present level at which producers will 
sell for near-by delivery has been established at 14 cents, 
though many of the latter remain entirely out of the mar- 
ket at that price. 

The 14-cent level is reported as being shaded in the 
outside market and by some small producers. For ship- 
ment over the rest of the year copper can be obtained 
from second hands at 13.50 to 13.75 cents f.o.b. refinery, 
equivalent to 13.75 to 14 cents delivered. For delivery 
over the first quarter of 1921 there are sellers at 13.75 to 
14 cents f.o.b. refinery. 

Export demand remains very light. It is reported that 
export sales have been made as low as 13% cents aside ship 
recently. A feature in the market is the additional mines 
that are cutting down their output and laying off employees 
in an effort to reduce the large surplus stocks of copper 
above ground. The latter are held to be largely respon- 
sible for the present weak condition of the market. Stand- 
ard copper at London is weak and dull, spot falling off an 
additional £3 5s. in the last week. 

The price of lead during the week was reduged another 
4 cent by the leading interest. It is a buyers’ market at 
present with very few buyers on hand. Stocks are not 
extra heavy, but are too large for the present condition of 
demand. Zinc, tin and antimony also declined. Consumers 
are showing better inquiry for zine for delivery over the 
first quarter of 1921 and spot stocks are heavy. 


NEW YORK METAL MARKET PRICES 
—November 22— —November 30— 
£ s d £ 


Copper tk 
London, standard spot... cae 78 #10 O 77 5 0 
Cents per Pound Cents per Pound 
Prime Lake. ... Nominal 15.50 14.00 
Electrolytic. ..... 14 25-14.75 14 00 
Casting. .... 14 00 13.374 
Wire base....... 17.00-17.50 17.00- 17.50 
Lead, trust price. . 6 50 6.09 
Antimony...... a 5.87} 5.75 
Nickel, ingot............ ane 43.00 43.00 
sheet zinc, f.o.b. smelter , 11.50 11.50 
Zine, spot. ... 6.50 6.10 


36.25 33.125 
26. 50-27 .50 26. 50-27. 50 


OLD METALS 


Cents per Pound 


PURE Ss <0's's 5 -s 
AjUminum, 98 to 99 percent 


Cents per Pound 


Heavy copper and wire..>>.-..... 12.00-12.50 11.00-11.50 
Brass, heavy d 6.00- 6.50 6.0%- 6.50 
Brass, light 4 50- 5.00 4.50- 5.C€0 
lead, heavy 5.00- 5.25 4.50- 5.00 
Zine, oldscrap 3.75- 4.00 1 3.75— 4.00 
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HE slightly improved tone to general condition in the 
electrical industry that has been previously noted con- 
tinues. No material change such as a general in- 
crease in buying is reported, but the buoyant note from 
nearly all sections is evident. This is variously ascribed 
to a natural readjustment in the face of altered trade con- 
ditions, to a feeling of optimism over prospects for next 
year’s business and to mere relief that things are not get- 
ting any worse. 

The demoralization of the cotton market in the South and 
of the wool and grain markets in the Intermountain sec- 
tion has greatly unsettled trade in thnse districts. Col- 
lections at present seem to be about holding their own at 
the unfavorable average of sixty days. Little talk of short- 
ages in any line is now heard, but, on the other hand, ef- 
forts are concentrated upon holding down inventory levels. 
Labor is in plentiful supply, and though hours of produc- 
tion in some instances have been shortened no general lay- 
ing off of employees is reported. 

Seasonal goods are moving well, the demand for lamps, 
heating appliances of all sorts and various holiday goods 
holding up strongly. 


no 


NEW YORK 


Little change is evident in week-to-week trade condi- 
tions at present. Sales in most lines are not very heavy, 
but, on the other hand, jobbers as a whole are not com- 
plaining. Expectations are that the present period of 
quiescent waiting will continue for the next three or four 
months, but that starting next spring electrical business 
will boom. The trade seems to have accepted this outlook 
philosophically and to have adjusted itself to the altered 
conditions. 

The epidemic of cancellations has now run its course. 
Few items are overstocked on jobbers’ shelves, though this 
is a result of persistent efforts to keep down inventories. 
Electrical contractors are closing very little new business, 
though a good deal of work for the future is said to be 
in view. No decided change in collections is evident, some 
jobbers reporting the situation as good and others as bad. 
The averagé length of time in which bills are paid is prob- 
ably about sixty days. 

Demand for conduit, lamps, porcelain and certain ap- 
pliances such as heaters holds up fairly well, and in many 
cases sales of these items offset the light demand on other 
lines. Reports on the present volume of consumer demand 
vary. Here and there jobbers say the retail Christmas 
trade will be very poor and consequently these houses are 
not trying to build up stocks of heaters, appliances, etc., 
which they have allowed to become low. This feeling is 
not general, however. 


Porcelain.—Tubes are still generally short, but other 
items are coming through in better shape. In barrel lots 
3-in. tubes are quoted at $11 to $12, “Nail-it knobs” at $32 
to $35, and two-wire unglazed cleats at $21 per 1,000. 


Lamp Cord.—Demand is small and the supply plentiful, 
though jobbers are able to hold down their stock to an 
average level. Prices have followed the slump in wire 
and cotton and cover too wide a range to give a represen- 
tative quotation. 


Heaters.—Although some jobbers report light sales the 
general season has been very good. Renewal orders from 
dealers are being received, and little or no complaint is 
heard regarding shipments. Stocks thus far have been 
ample. 


Weatherproof Wire—The market remains in a weak 
condition. Demand is poor and efforts are concentrated on 
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holding down stocks to a fair level. Prices cover quite a 
wide range. 


Flush Switches——The delay occasioned by porcelain some 
time ago has disappeared and stocks are plentiful. De- 
mand is light, owing to the little construction work 
under way. 


Lamps.—Excellent sales are reported and shipments are 
coming through regularly. Here and there sizes are re- 
ported short, but in general full stocks are the~rule. 


Conduit.—Jobbers who report complete supplies are the 
exception as stocks continue very spotty in all sizes of 
both black and white conduit. Demand holds up well, but 
shipments are poor. One-half-inch black is generally 
quoted at from $81 to $85 and #-in. black from $108 to $115 
per 1,000 ft. in 2,500-lb. lots or over. 


Locknuts, Washers and Bushings.—The subnormal sup- 
ply reported a month ago has been remedied as good stocks 
are on hand while demand is only average. 


CHICAGO 


Local conditions in the electrical trade remain unchanged. 
Retailers assert that trade on Christmas specialties is not 
up to expectations and that interest in the higher-priced 
articles is lagging, compared to that shown in the past two 
years. This is entirely in line with the attitude of the 
buying public in general. In every phase of retail busi- 
ness here the amount of sales seems to be directly pro- 
portionate to the sales effort that is expended. 


Jobbers’ business in electrical lines is fair only. A large 
amount of stuff is still going forward on back orders, but 
new orders placed do not amount to much. Stocks are 
accumulating and reluctance of dealers in buying indi- 
cates constantly growing inventories in jobbers’ hands. One 
thing that will be a benefit to the industry is that next 
spring sufficient stocks should be in the hands of all fac- 
tors to assure supplies when the construction season 
opens up. 

Radiant Heaters.—The weather for the past ten days 
has been particularly favorable for this line and retailers’ 
sales have been quite up to expectations. The most popu- 
lar size is the single-unit heater and prices are held firm 
on all sides. Retailers are placing orders with jobbers 
just sufficient to replace sales, while plentiful stocks are 
in jobbers’ hands. 


Floor Lamps.—Manufacturers report a lessened demand 
for the Christmas season. This seems to come from les- 
sened sales expectations on the part of dealers rather than 
lowered current sales to the public, as the past two weeks 
have seen lively retail trade. Considerable price shading 
is being done on this line. 


Silk and Cotton Cord.—All orders for reasonable quanti- 
ties can be filled from stock, and demand from manufac- 
turers of appliances is falling off. Jobbers will continue 
.to buy for some time in order to get stocks up to where 
they should be. Prices are firm. 


Electric Phonograph.—Renewed sales efforts are being 
made by retailers and results have been gratifying. 


Washing Machines.—Sales efforts are causing holiday de- 
mand for washing machines to make itself felt. Confi- 
dence in the permanence of present prices seems to be 
growing and steadily increasing sales are reported. Sur- 
rounding territory also reports increased sales wherever 
effort is being made. 


Percolators.—Retailers report some complaint on the part 
of the public because there have been no price reductions. 
but in spite of this sales are on the increase as Christmas 
demand is awakening. The smaller sizes are the most 
popular, but little demand is being felt for the high-priced 
sets. 

Sewing Machines.—Sales are reported as light, probably 
because greater effort is being put on other lines. Prices 
have been unchanged for some months, and well-planned 
selling campaigns in the rural districts are producing sat- 
isfactory results. 
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BOSTON 


Despite widespread curtailment in general business the 
electrical trade is displaying healthy activity. A large 
volume of non-spectacular business is being handled by 
jobbers and retailers. The wiring of old houses is con- 
tinuing to absorb much material, and during the present 
slack period industrial-plant engineers are putting through 
a large amount of minor improvement work. Consider- 
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Dry Batteries.—Contrary to the usual rule dry batteries 
are reported as moving very slowly. This is in a measure 
accounted for by the lessening number of battery-ignition 
cars in the rural districts. Stocks are reported fair by all 
jobbers and shipments are coming through satisfactorily. 
Price, barrel lots, $40.15 per 100. 

Flashlights.—The movement of flashlight batteries con- 
tinues steady, as is customary at this period of the year, 


able optimism exists as to the outlook for next year’s elec... While flashlight cases are reported as going exceptionally 


trical sales. At the Fore River shipyard in Quincy naval 
construction that will total about $75,000,000 is under way, 
including the building of electrically driven superdread- 
nought and battle-cruiser craft. Jobbers’ stocks are being 
built up all along the line, and as the year draws toward 
its end manufacturers are making the utmost effort to 
fulfill deliveries. Recent low stocks are largely a thing 
of the past and jobbers are trying to avoid overstocking. 
Some New England manufacturing plants in the electri- 
cal field are shortening their hours of production, but no 
general laying off of employees has yet been noted. Prices 
are weak in wire quotations. Collections are slightly im- 
proved of late. 


Schedule Material—A fair demand exists. Manufactur- 
ers are still busy and one large house is adding to its 
employees’ roll. An active demand for electric range 
switches is seen at present. 

Metallic Flexible Conduit.—Small orders are being han- 
dled often 500 ft. at a time. No scarcity of this material 
is reported and prices are steady. 


Crossarms.—Business is rather spasmodic. Stocks are 
fair and deliveries prompt. Fir arms, 33 in. x 43 in., are 
quoted as follows: Two-pin, $77.37 per 100; four-pin, 
$154.74, and six-pin, $206.33. 


Motors.—Small stocks are beginning to be heard of even 
in sizes from 1 hp. to 10 hp. Immediate requirements are 
being well handled, especially where jobbers deal with estab- 
lished customers. The demand is varied and healthy, with 
little weakness in prices as yet. 

Meters.—Stocks are rapidly improving, at least in some 
houses. One large jobber declared Monday that for the 
time being an overstock of meters exists in Boston, re- 
cent shipments having come through in a volume too large 
for immediate absorption. 


Flexible Armored Conductor.—The market is overstocked 
and demand is light. Prices are steady around $85 per 1,000 
ft. on No. 14 single-strip in 5,000-ft. lots. 


Rigid Conduit.—Recent shipments have greatly improved 
local stocks. Some difficulty is noted in obtaining the 
larger sizes of pipe. 


Porcelain.—Tubes are a little hard to get, the 3-in. size 
being quoted at $11.35 per 1,000 in barrel lots. “Nail-it” 
knobs are plentiful at $34 per 1,000. Two-wire cleats are 
somewhat scarce. A new porcelain factory with two sec- 
tions, each 140 ft. x 800 ft., has been started into produc- 
tion by the General Electric Company at its Pittsfield works. 


Appliances.—Jobbers’ stocks are larger than it was hoped 
would be the case and retailers are buying in small quan- 
tities for the holiday trade. Cut-price retail sales continue 
here and there, chiefly on old designs. 


ATLANTA 


A returning spirit of cheer and optimism is to be noted 
in all lines of business. Since cotton has fallen off to 
practically the price on which loans were based it leaves 
the merchant holding the bag, and he in turn cannot remit 
to his creditors. Electrical jobbers report all lines of 
building material very slow and stocks heavy, but holi- 
day goods, socket appliances and so forth are moving 
with sufficient celerity to encourage the trade in the be- 
lief that conditions have taken a turn for the better. In 
fact, jobbers report the business as a whole somewhat better 
this week than for several weeks past. Bank clearings 
in the cities in the Sixth Federal Reserve District show a 
shrinkage of approximately 334 per cent and few permits 
for new construction are reported this month. 


well.” Stocks of all sizes and assortments are on hand and 
shipments coming through promptly. 

Toys.—Christmas toys in retail lines have begun to move 
earlier this year than usual and prospects point to an ex- 
ceptional season in this line. Jobbers have about com- 
pleted shipments of orders on hand, but from present in- 
dications dealers will have to reorder to take care of the 
Christmas trade. Stocks as a whole are in good condition. 


Porcelain.—Porcelain still continues to be somewhat 
scarce, though a great improvement is noted over the past 
month. Knobs, tubes and cleats are in the market in 
fair quantities, but back orders have not as yet been com- 
pletely filled and therefore no stocks can be accumulated. 
All lines of porcelain are moving satisfactorily but ship- 
ments are slow. Prices: Tubes, *s;-in. x 4 in., standard 
packages, $1.90 per 100; “Nail-it” knobs, lots of 500 to 
4,000, $5.22 per 100; cleats, two-wire, unglazed, lots of 300 
to 1,850, $2.75 per 100. 


Heating Devices—The heavy holiday demand has pre- 
vented the accumulation of very large stocks of heating 
devices. Stocks of hollow ware are particularly spotty. 
Jobbers do not think they will be able to accumulate sat- 
isfactory stocks, flatirons excepted, until after the holiday 
season. : 


Lamps.—The demand for lamps continues on the in- 
crease and while some jobbers report stocks low on 40- 
watt and 100-watt sizes, with the prospect of an acute 
shortage in sight, other jobbers report good stocks of 
all sizes on hand. - 





ST. LOUIS 


Jobbers report that the past week has been dull, meas- 
ured even by the standard set by the last two months’ busi- 
ness. Some,jobbers say that their volume of business for 
the week will be close to that of their low week in Sep- 
tember. This is ascribed to the presence of a holiday in 
the week’s schedule. In spite of this low volume for the 
week practically all jobbers report that their volume for 
November will be ahead of that for November of last year 
and October of this year in orders billed, though not in 
new business. This is due to the building up of stocks 
and the consequent ability to rid the books of back orders. 

November has seen a steadily decreasing demand for 
supplies of all kinds with the exception of small appliances, 
lamps, Christmas goods and other seasonable items, and 
stocks have in some cases become much larger than 
normal. . 

Collection conditions have not changed materially, an 
average of sixty days being maintained. Credit depart- 
ments, nevertheless, are looking very conservatively upon 
the activities of sales departments. 

Lead-Covered Wire.—Some jobbers report large stocks, 
others stocks only slightly over normal. There is little de- 
mand for it, but prices have held up well during the last 
two weeks and inquiry disclosed no instances of cutting 
from the 23-cent base. A representative quotation is $48 
per 1,000 ft., in 5,000-ft. lots, for No. 14 duplex. 

Switches.—The demand for safety switches is making 
serious inroads upon the sale of knife switches. 

Meters.—Stocks are becoming better and most jobbers 
have caught up with their back orders. There is a good 
rural demand at present, one jobber reporting the sale of 
750 meters to a rural central station. 

Percolators, Ete.—Percolator stocks are spotty and de- 
liveries are poor. Christmas demand on this item may not 
be taken care of. There are normal stocks of flatirons, 
toasters, grills, water heaters, etc., and sales continue good 
without pushing. 
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Flexible Armored Conductor.—Stocks are large, but de- 
mand is fair and jobbers are not worried. There is con- 
siderable old work being done and jobbers are getting num- 
bers of small orders for this purpose. No. 14 two-wire is 
quoted around $90 per 1,090 ft. in lots of 2,500 ft. 

Fuse Plugs.—There are normal stocks to take care of a 
normal demand. 

Instruments.—Instruments of all sorts are still difficult 
to get. The best delivery quoted is from three to four 
months. Demand has dropped considerably, but jobbers 
still have back orders on their books. 

Flashlights.—Jobbers have good stocks and are moving 
them well. The demand is increasing with the approach 
of winter. 

Batteries—Stocks are fair and demand is only a little 
below normal. It is coming mainly from the railroads for 
signal work. 





| SAN FRANCISCO 


Recent building permit figures indicate that all Cali- 
fornia cities with the exception of Los Angeles are below 
the corresponding figures for 1919. The rainy season, 
which is unusually early and heavy this year, accounts for a 
certain part of the decrease. But the present high cost 
of material and labor is also a predominant factor. Sev- 
eral large motion-picture compan‘es are building plants a 
few miles south of San Francisco, and this, it is hoped, will 
be the nucleus of a large business. The government is 
still undecided upon the exact location of its proposed huge 
plant in San Franc:sco Bay. The various governmental 
navy yards are busy to an almost unprecedented degree. 

Collections in the electrical trade are fair and are being 
vigorously followed. For the present at least there has 
been a decrease in the retail trade improvement noted 
several months ago among the contractor-dealers. The 
labor situation is easier, and although there is no great 
amount of non-employment yet it is noted that labor is 
far more plentiful. Salesmen, however, are noteworthy 
exceptions, and several jobbers report that there are hardly 
any experienced salesmen to be had. 

Christmas displays are being made early this year. A 
widespread feeling of retrenchment is evident, though the 
holiday trade will postpone the effects of it into 1921. 
Dealers are advised to fall in with this feeling by especially 
pushing the sale of useful electrical gifts and of the larger 
household appliances by the low-first-payment plan. 

Illum‘nating Lines.—The California Co-operative Elec- 
trical Campaign is carrying on an educational illumination 
show in San Francisco. The exhibit is commercial in char- 
acter, but it is proposed to follow it by a d'splay of port- 
able lamps and fixtures for private dwellings. 

Lamps.—Stocks are well maintained through quick de- 
liveries. A marked decrease in white “Mazda” sales is 
reported in some sections. 


Christmas Novelties.—Many electrical dealers have added 
well-assorted stocks of electrical toys and trains to their 
line of goods. This is especially noticeable in the interior 
cities. Christmas-tree lighting outfits have been widely 
purchased and deliveries are good. 

Radiators.—Jobbers and dealers are well stocked. An 
advance of about 10 per cent is predicted after the first 
of the year. A feature of this year’s display is the variety 
of styles and sizes stocked by dealers. 


SEATTLE—PORTLAND 


Although a spirit of confidence prevails in Seattle and 
the Puget Sound District present conditions do not justify 
this confidence. Sales volumes are low, generally speak- 
ing, and are showing noticeable decreases from week to 
week. True, domestic appliances, including percolators, 
toaster stoves, flatirons, heaters, etc., for the Christmas 
trade are moving well, thought they are not nearly in 
such heavy demand as was originally expected. This move- 
ment, however, does not compensate for dullness in heavy 
power apparatus, industrial equipment, schedule material, 
housewiring devices, etc. 
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Stocks as a whole are in fine condition; back orders have 
been met, and there is apparently plenty of everything on 
hand to meet immediate needs. Freight is coming through 
satisfactorily. Long anticipated price decreases are not 
materializing, but there are many who believe that the 
downward trend will surely begin after the first of the 
year. Collections are slow and tighter and are causing 
jobbers considerable uneasiness. New credits placed are 
negligible. 

In the Portland district manufacturers report that busi- 
ness is quiet, running 25 per cent less than a year ago. 
There are no price changes. Shipments are improving, but 
stocks are about the same because of the large number of 
back orders still unfilled. Motor stocks are improving but 
meters remain very scarce, central stations having to in- 
stall service without meters in many cases. Galvanized 
conduit is still very hard to obtain. 

Portland jobbers report a slight reduction in the price 
of weatherproof wire and a drop of 6 to 7 per cent in lead- 
covered cable. To offset this fuse-wire prices have in- 
creased and there has been an advance of more than 10 
per cent on glass insulators. Crops are moved to a con- 
siderable extent, and collections are jmproving materially 
with industrials and dealers, though not with lumber or- 
ganizations. Contractors report good work ahead, with 
labor plentiful. 

Washing Machines.—In Seattle sales are stimulated con- 
siderably by liberal time-payment terms. Sales hold up 
well; in fact, the past week showed an appreciable in- 
crease. In Portland, however, a recent advance of $10 to 
$20 per machine on two or three lines is seriously affect- 
ing sales, 

Lamps.—In Seattle and Sound cities sales of residence 
types are dropping off gradtally, although the volume, con- 
sidering the prevailing quietness in building lines, is fairly 
satisfactory. In Portland sales are good, but the percent- 
age of cash sales is decreasing. 


SALT LAKE CITY—DENVER 


Jobbers and merchants are watching with keen interest 
the efforts of the National Wool Growers’ Association, with 
headquarters in Salt Lake City, to further federal legisla- 
tion that w-ll protect and give immediate relief to the wool 
growers and live-stock men. A delegation has been sent 
to Washingvon to urge an embargo on wool and a protective 
tariff on imported meats. These two industries, together 
with agriculture and mining, constitute the chief sources of 
wealth in the Intermountain section. Unless aid is granted 
it is conceded that business will be in a bad way for many 
months to come. 

Ninety per cent of the wool crop is still in the hands of 
the original producers without a market. Certain live-stock 
loan companies, owing to the uncertain future prospe:ts, 
have forced their clients to excessive liquidation, and the 
heavy shipments have smashed the markets. The credit sit- 
uation is bad and it is difficult to make collections. A re- 
cent survey shows that not more than 30 per cent of the 
wheat crop has been marketed. Farmers are holding out 
for better prices. 

In spite of these handicaps electrical jobbers are going 
ahead with big plans for 1921. After careful surveys 
budgets are being made up that contemplate a volume of 
business greater than any for several years past. Dealers, 
however, are in an attitude of waiting. Distributors are 
still sitting tight in the matter of price recessions deter- 
mined that whatever readjustment comes shall be brought 
about gradually. There is only slight improvement in the 
credit situation. It is still difficult to make collections. 


Hollow Ware—wWith the approach of the holiday sea- 
son consumer demand for grills, percolators, toasters and 
urns is better. Jobbers are able to fill needs as they arise. 

Porcelain.—Contractor-dealers are now in a position to 
obtain all the material needed for building jobs. The pre- 
vious shortage has now been eliminated as factories are in 
a position to catch up with the demand. 

Heaters.—The weather is such that furnaces are going 


full blast in private homes, and as a result the market 
for electric heaters has declined in the past two weeks. 
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Self-Loading Electric Truck 


The industrial self-loading truck of 
improved design recently placed on the 
market by the Industrial Truck Com- 
pany, division of Cowan Truck Com- 





SEPARATE MOTOR LIFTS PLATFORM 


pany, Holyoke, Mass., is all-steel and 
guaranteed for 5,000 lb. capacity. Its 
elevating mechanism elevates in five 
seconds when equipped with twenty- 
eight cells and six seconds with twenty- 
one cells. The lifting mechanism is 
operated by an independent, heavy-duty 
motor and worm-gear reduction. The 
platform lifts vertically 44 in. The 
length is 102 in. over all and the width 
36 in. 





Switching Equipment for Farm- 
Line Service 

For the control and protection of 

small outdoor distributing’ transformer 

outfits which supply energy to farm ex- 

tension lines and similar installations 





COMPACT ARRANGEMENT OF UNITS 
FOR SMALL INSTALLATIONS 


the Westinghouse Electric & Manufac- 
uring Company has placed upon the 
narket the type FL switch, which con- 
ists of a combined fuse, lightning 


NEW APPARATUS & APPLIANCES 


A Record of Latest Developments 
and Improvements in Manufacturers’ Products 
Used in the Electrical Field 
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arrester and disconnecting switch. The 
equipment may be mounted near the top 
of a line pole so that it is operated from 
the ground by means of an operating 
handle. This combination switching 
equipment is of rugged construction 
and all metal parts exposed to the 
weather have a durable galvanized 
finish. The fuse is of the expulsion 
type and is mounted in the hollow cen- 
ter of the large pillar-type porcelain 
insulator. These switches are made in 
both single-phase and three-phase sizes 
for 2,500, 6,600 and 13,200-volt service 
and are intended for applications up to 
approximately 50 kva. rating. 


A 100-Lb. Welding Machine 


A welding machine weighing com- 
plete 100 Ib., which is intended with 
reasonable care to accomplish any 





WELDER WEIGHS ONLY 100 LB. 


work in or around a garage, plumbing 
shop, ete., has been developed by the 
Electric Are Cutting & Welding Com- 
pany, 222 Halsey Street, Newark, N. J. 
The machine uses electrodes from Ye 
in. to 4, in. in diameter and will oper- 
ate continuously with the medium. and 
small sizes and intermittently on the 
large size. The standard machine is 
for 110 or 220 volts and any frequency 
specified. The power supply must be 
of at least 5 kva. 


Cabinet Cylinder Clothes Washer 


A feature of the new cabinet cylinder 
clothes washer developed by Haag 
Brothers Company, Peoria, IIl., is that 
the mechanism is all on one side, 
altogether in one unit, easy to get at 
and at the same time out of sight be- 
hind the hinged door. The wringer shaft, 
crank shaft, drive shaft and cylinder 
shaft are all contained in one unit or 
housing. The tub of the washer is of 
Armco rust-proof steel, the cylinder is 
of zinc, but the washer will be made 
with either wood or metal cylinders. 
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Portable Drill for Automobile 
Body Building 

For the manufacture of automobile 
bodies, which calls for a drill with 
speed and endurance and easily han- 
dled, the Black & Decker Manufactur- 
ing Company, Baltimore, Md., has de- 
signed a 7s-in. drill. The gears are 
made of steel hardened by a special 
heat-treated process and mounted in 
shafts ground to size. The light 
weight of the drill is obtained by having 
the housing made of aluminum alloy. 
The motor is air-cooled, develops 4 hp. 
and gives the drill a no-load speed of 
1,480 r.p.m. Control is by means of 





LIGHT DRILL FOR THREE VOLTAGE 
RANGES 


the pistol grip and trigger switch, and 
the drill runs on either alternating or 
direct-current, 110, 220 or 32 volts. 


Device for Regulating Voltage 


A regulator for controlling line volt- 
age, motor-starting current, arc-furnace 
current, etc., has been developed by the 
American Galco, Inc., Grand Central 
Palace, New York. The action is con- 
trolled by the varying pressure in a 
stream of water constant!y flowing 
through a pipe. The pressure in the 





REGULATING DEVICE FOR HOLDING CON- 
STANT VOLTAGE, CURRENT, ETC. 


pipe is varied by obstructing the open- 
ings more or less by means of a lever 
moved by a solenoid connected, for in- 
stance, across the line on which voltage 
is to be kept constant. 
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Utility Motor on Triped Base 
For use on farms and other places 
supplied with 32-volt energy the West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., has 
just placed upon the market a 3-hp. 
portable electric power stand. A 


fe 
TAKES POWER FROM 32-VOLT CIRCUIT 


telescopic rod is provided to brace the 
motor and to obtain the proper ten- 
sion for the belt. The main shaft 
speed is 2,100 r.p.m. and the back- 
geared shaft turns at 250 r.p.m. . There 
are two pulleys on each shaft, a 6§-in. 
flat pulley and a 29-in. grooved pulley 
being permanently attached to the low- 
speed shaft. A 1%-in. flat pulley and 
a 2-in. grooved pulley are supplied for 
the high-speed shaft. 


Rust Remover 


Peter H. Frasse & Company, 417 
Canal St., New York City, are distrib- 
uting a preparation under the trade 
name of “Meno” for removing rust, 
corrosion, etc., from machines, tools, 
parts and metal surfaces in general. 
The preparation is a blending of chemi- 
cal ingredients, which, says the manu- 
facturer, in combination produce an 
electrochemical action that loosens and 
dissolves rust, corrosion, grease, paint 
and other foreign substances adhering 
to the metal irrespective of its age or 
hardness. 


Insulated Fixture Stems 


The Electrical Dealers’ Supply House, 
162 West Randolph Street, Chicago, has 
developed the E D S H insulator chain 
hanger and stem for attaching ceiling 
fixtures to existing gas pipe. It is at 
the same time an insulating joint. The 
sizes come in §-in. and }-in. couplings 
with lengths 54 in. to 8 in. and adjust- 
able stems. 


Six-in-One Lighting Unit for Fac- 
tories and Public Buildings 


A lighting unit the various parts of 
which may be rearranged to form six 
separate and distinct designs has been 
developed by the Duquesne Electric & 
Manufacturing Company, Pittsburgh, 











ELECTRICAL WORLD 





Pa., and will be known as the “Six-in- 
One” unit. The parts are made of 
heavy solid-spun copper, and there is 
an interchangeable fitter for either 
33-in. or 6-in. glass or metal reflector. 
Thus the one design can be carried out 
with six different changes to fit various 
locations. The unit is designed to be 
dust-proof and insect-proof without 
sacrificing good ventilation. 


Artificial Commutator Stones 


A line of artificial stones for grind- 
ing commutators and slip rings has 
been put on the market by the Martin- 
dale Electric Company, 11,737 Detroit 
Avenue, Cleveland, Ohio. These stones 
are made in five grades from “rough” 
tc “polishing” in several sizes and come 
with handles or without them. The 
stones are sold under the trade name 
“Imperial.” 


Complete Outfit for a Radio 
Station 


A complete radio station outfit, in- 
cluding material for an aérial, high- 
frequency buzzer test with battery, 
2,000-ohm telephone receivers, a cabi- 
net receiving set and a set of instruc- 
tions, is being offered by the Eastern 
Radio Laboratory, West Fort Lee, N. 
J. The instruments and controls are 
mounted on a bakelite panel placed in 
a mahogany finished cabinet 6 in. x 
8 in. x 7 in. All exposed metal parts 
are nickel-plated. 


Tier-Lifting Trucks with 96-In. 
Lift 

Two new designs have been added 
to the line of tier-lift trucks built by 
the Lakewood Engineering Company, 
Cleveland, Ohio. One of these is a ma- 
chine with a 96-in. lift, which will 
handle a 4,000-Ib. load. The other 
model has been designed for users han- 





HAS HIGH-SPEED LIFT FOR LIGHT 
BULKY LOADS 
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Electric Rivet Heater 


The Taylor Welder Company, War- 
ren, Ohio, is marketing an electric rivet 
heater, built in sizes to heat two rivets 
The 


at a time or multiples of two. 


























BUILT FOR TWO RIVETS AND MULTIPLES 
OF TWO 


time required for heating is said to be 
about thirty seconds for a j-in. x 4-in. 
rivet. Equipment consists of a 15-kw. 
transformer and a five-step self-con- 
tained regulator for controlling heat 
and rivet adjustment. The complete 
outfit weighs about 400 lb., occupies 31 
in. x 18 in. space and is 40 in. high. 





Notes on Recent Appliances 





Attachment Plug 
The Peerless Light Company, Chi- 
cago, has made a new “Stuart 900” 
attachment plug. 





Socket Extension 
Betts & Betts, 515 West Forty-second 
Street, New York City, is producing an 
extension for Edison-base sockets. 





Refrigerator 
A household refrigerator is being 
manufactured by the Clothel Refrig- 
erator Company, 61 Broadway, New 
York City. 


Pendent Switches 
Porcelain-shell and brass-shell pen- 
dent switches are being produced by the 
Beaver Machine & Tool Company, New- 
ark, N. J. 








Demagnetizer 
The William Brewster Company, Inc., 
30 Church Street, New York City, has 
developed “Demagnetool” No. 2, a 
type of demagnetizer suitable for pro- 
duction work. 





Alternating-Current Welder 


For welding cast iron and repair 


dling light bulky packages and has work the Electric Welding Machine 
twice the lifting speed of the regular Company, Detroit, Mich., has put out 


models. 
load of 2,000 lb. 


This model, 703-A, handles a an alternating-current “Weldrite” arc 


welder. 
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THE BLACK & DECKER MANUFAC- 
TURING COMPANY, Towson Heights, Md., 
has recently increased its capitalization by 
$2,000,000. Of this amount $368,500 was 
subscribed by the employees. Since clos- 
ing the books on the above issue so many 
more requests for subscriptions have been 
received that the company has decided to 
open up immediately another block, of 
$150,000 for the benefit of the employees 
of the organization. 


THE TECHNICAL PUBLICITY COM- 
PANY has changed its address in Pitts- 
burgh, Pa., to Apollo Building, 238 Fourth 
Avenue. 


THE WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY, 95 Orange 
Street, Newark, N. J., is having plans pre- 
pared for the erection of a three-story addi- 
tion at its local works, brick and concrete, 
about 40 ft. x 115 ft. 


THE CUTLER-HAMMER MANUFAC- 
TURING COMPANY, Milwaukee, Wis., has 
recently acquired the property at 137th 
Street and Southern Boulevard in New 
York City, as an additional plant for the 
manufacture of ‘“‘Thermoplax and Pyro- 
ee molded insulation. The five-story 
uilding on: this property has been com- 
pletely equipped with presses for ‘this 
work. The new plant, when working at 
capacity, will have an output equal to the 
company’s insulation plant in Milwaukee, 
which has been running two shifts for the 
past three years. The New York plant 
will take care of the Eastern business of 
the company in this line. F. J. Boller, 
formerly of the Milwaukee insulation de- 
partment, is in charge of the new plant. 


THE ERIE ELECTRICAL EQUIPMENT 
COMPANY is seeking a location in Johns- 
town, Pa., to erect a foundry and factory 
for the manufacture of ‘electrical and 
mechanical products, fittings to support 
high-tension and low-tension cables, bus- 
bars, insular supports, switchboard panel 
fittings, ete. The company has opened an 
office at 620 Elder Street, Johnstown. F. 
S. Proudfort is chief engineer. 


THE BORDEN COMPANY, Warren, 
Ohio, manufacturer of pipe-threading cut- 
ters and die stocks, has just completed a 
new. building which will add a space 50 ft. 
x 120 ft. to its manufacturing capacity and 
a second office addition amounting to 30 
ft. x 120 ft. 


THE MORSE CHAIN COMPANY, 
Ithaca, N. Y., has established a Detroit 
branch factory which will be devoted ex- 
clusively to the manufacture of silent-chain 
sprockets and the Morse adjustment. The 
Morse Chain Company will continue to 
manufacture chains and power transmission 
at the main plant at Ithaca. The Detroit 
branch, corner of Eighth and Abbott 
Streets, will be under the general manage- 
ment of F. E. Thompson. 


THE AMERICAN BLOWER COMPANY, 
which recently bought the foundry of the 
Lane & Bodley Company on Tennessee _Ave- 
nue, Cincinnati, Ohio, contemplates altera- 
tions, including new equipment, to cost 
about $100,000. 


THE JOHN H. McGOWAN COMPANY, 
Cincinnati, Ohio, manufacturer of steam 
and power pumps, has purchased property 
adjacent to its plant on Central Avenue, 
on which it proposes to erect a three-story 
building, 100 ft. x 100 ft., to cost about 
$100,000. The company has abandoned 
temporarily its plans for a new factory in 
the Oakley district. 


THE WADSWORTH ELECTRIC COM- 
PANY, Covington, Ky., has filed notice of 
increase in capital stock from $150,000 to 
$500,000 for expansion purposes. 


THE BOWER & BARTLETT COM- 
PANY has leased property at 1201 South 
Sharp Street, Baltimore, Md., for a manu- 
facturing plant. The company manufac- 
tures washing machines. 


THE WALSTRUM ARMATURE WORKS, 
Birmingham, Ala., have filed notice of 
sob oa0° in capital stock from $10,000 to 
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THE YATES & JOHNSON MANUFAC- 
TURING COMPANY, Chippewa Falls, Wis., 
has. increased its capital stock from $25,000 
to $100,000 and has also changed its name 
to the Northlite Manufacturing Company. 
The company is building a new machine 
pa It manufactures eleetro-generating 

Ss. 


SHAPIRO & ARONSON, 20 Warren 
Street, New York City, have completed 
plans for an addition, 100 ft. x 200 ft.. to 
their plant on Glenmore Avenue, Brook- 
lyn, N. Y., to cost about $50,000. 


BETTS & BETTS, INC., 511 West Forty- 
second Street, New York City, has filed 
notice of increase in capital stock from 
00290 to $100,000. The company manu- 
actures electrical specialties. 


THE MILBURN WAGON COMPANY, 

Toledo, Ohio, is planning to erect a new 
plant on the site of its former works on 
Monroe Street for the manufacture of elec- 
tric automobiles. This plant, it is said. 
will more than treble the present capacity 
of the company for manufacturing electric 
cars, 
A THE HYGRADE LAMP COMPANY, 
Salem, Mass., on Nov. 10 held a visiting 
day to give the people of Salem and vicin- 
ity an opportunity to go through the fac- 
tory and see how the Hygrade lamps are 
made. The trip was so arranged that it 
took only about thirty minutes to see an 
empty gas bulb transformed into a com- 
plete incandescent lamp. 


THE MANISTEE IRON WORKS COM- 
PANY, Manistee, Mich., manufacturers of 
Roturbo centrifugal pumps, vacuum pumps, 
rotary jet condensers, etc., has established 
a Pacific Coast office in the Rialto Build- 
ing, San Francisco, Cal., in charge of L. M. 
Page, formerly sales manager of the com- 
pany for the past five years. The com- 
pany expects to open branches also at 
Los Angeles, Portland, Ore., and Seattle, 
Wash., which will be under the supervision 
of Mr. Page. 


THE NEW YORK ELECTRICAL 
CREDIT ASSOCIATION’S twenty-fifth an- 
niversary meeting and dinner will be held 
on Dec. 14 at the Hotel McAlpin. 


THE. ELECTRICAL CREDIT ASSOCIA- 
TION OF CHICAGO will hold its twenty- 
fifth annual meeting Dec. 9 and 10 at Con- 
gress Hotel, Chicago. At the annual dinner, 
to be held Dec. 9, an address will be given 
by Gen. Charles G. Dawes, president of 
the Central Trust Company of Illinois, on 
“Taxation and Reduction of Governmental 
Iuxpenses.”’ 

BIRTHDAY CELEBRATION AT _ IN- 
DUSTRIAL PLANT.—The birthday anni- 
versary of James Clark, Jr., president of 
the James Clark, Jr., Electric Company, 
Louisville, Ky., was recently celebrated in 
an unusual manner. All the shop employes 
and their wives and friends took part in 
the celebration. The electrical workers re- 
turned to their work at 7:30 p.m., and for 
an hour all machines were operated the 
same as during the day. The guests of the 
company’s employes were given an insight 
into the character of work done in the 
plant. Later in the evening an entertain- 
ment was given with addresses by Mr. and 
Mrs. Clark and factory officials. 


THE GOYER COMPANY, INC., manu- 
facturer of electrical hardware, has re- 
moved: its works from Hartford, Conn., to 
Willimantic, Conn., where it has leased the 
old Turner silk mill on Valley and Bank 
Streets. Nearly 200 men will be employed 
when full capacity is reached. 


THE VATTER COMPANY, Louisville, 
Ky., manufacturer of lead batteries, has 
filed notice of increase in capital stock from 
$20,000 to $40,000. 


ALFRED VESTER SONS, INC., Provi- 
dence, R. I., manufacturers of brass goods 
and specialties, in August made some 
changes in management, the business at 
that time having been purchased by J. Will- 
iam Schulze, president and general man- 
ager, and . P. Young, secretary and 
treasurer. A number of changes are being 
made to the plant. 
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THE ATLAS ENGINEERING COM- 
PANY, 3009-21 Lisbon Avenue, Milwaukee, 
Wis., manufacturer of concrete mixers, 
wagon loaders and other mechanical de- 
vices, is planning to erect a machine shop, 
60 ft. x 120 ft., with a two-story wing, 30 
ft. x 36 ft., at Thirtieth Street and Auer 
Avenue. 


THE CAPITAL LAMPAGRAPH COM- 
PANY, St. Louis, Mo, manufacturer of a 
combination electric lamp and phonograph, 
electrically operated, will move its main of- 
fices to Chicago, and locate its plant at 
Indiana Harbor, Ind. 


THE SPLITDORF ELECTRICAL COM- 
PANY, Newark, N. J., plans to erect a six- 
story factory, 120 ft. x 300 ft.. on Twenty- 
second Street, near Fifty-fourth Avenue, 
Cicero, IIL, to cost about $700,000. 


THE LUTHY STORAGE BATTERY 
CORPORATION, 215.\ Emmett Street, 
Newark, N. J., has recently filed articles of 
incorporation under the laws of the State 
of New Jersey. 


THE WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY, 95 Orange 
Street, Newark, N. J., is contemplating the 
erection of a three-story addition, 40 ft. x 
115 ft., to its plant. 


THE NATIONAL LAMP WORKS of the 
General Electric Company, Ferry Street 
and Fillmore Avenue, Butfalo, has awarded 
contract for the erection of a two-story ma- 
chine shop, 110 ft. x 320 ft., at 757 East 
Ferry Street, to cost with equipment about 
$125,000. 


THE AMERICAN INSULATOR COM- 
PANY, New Freedom, Pa., has acquired a 
site at Norwalk, Conn, on which it pro- 
poses to erect a two-story building. The 
proposed plant will give employment to 
about 500 people. 


THE BRYANT ELECTRIC COMPANY, 
Bridgeport, Conn., is constructing a four- 
story, 60 ft. x 159-ft. addition with wing 60 
ft. x 66 ft., to its plant on Organ Street, 
and a four-story and basement-building, 60 
ft. x 128 ft., to its works on State Street. 


Supply Jobbers’ Notes 


THE ROBERTSON-CATARACT ELEC- 
TRIC COMPANY, 151 West Mohawk 
Street, Buffalo, N. Y., is contemplating in- 
creasing its capital stock from $1,500,000 
to $3,000,000. 


THE JONATHAN WOODHOUSE 
WHOLESALE ELECTRIC GOODS COM- 
PANY, 150 Bank Street, Norfolk, Va., is 
erecting a new storehouse, 50 ft. x 56 ft., 
two stories, to cost about $13,000. 
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Foreign Trade Notes 


THE EQUATOR MANUFACTURING 
COMPANY, Bay Street, Hamilton, Ontario, 
Canada, manufacturer of electrical equip- 
ment, suffered a loss of $25,000 recently, 
owing to its plant being damaged by fire. 
The plant of the Hamilton Lamp Company, 
146 York Street, was also damaged at the 
same time. 


HANDBOOK ON NORWAY. — The De- 
partment of Commerce offers Special Agent 
Series No. 196 on “Norway, a Commercial 
and Industrial Handbook,” showing Norway 
as a market for American goods. 


ELECTRICALLY DRIVEN AGRICUL- 
TURAL MACHINERY IN FRANCE.—The 
demonstration of the use of electrically 
driven agricultural machinery is being car- 
ried out in different sections of France. 
A motor-culture week, organized by the 
Chambre Syndicat de Motor-Culture’ de 
France, was held from Oct. 1 to 6, near 
Chartres, in which fifty French and for- 
eign firms took part, demonstration being 
earried out with over 150 machines and 
apparatus of various kinds. A similar dem- 
onstration was held the latter part of Octo- 
ber on the borders of the departments of 
the Eure-et-Loir and the Seine-et-Oise. 


WASHING MACHINES TO BE MANU- 
FACTURED IN ENGLAND. —The sole 
rights for the manufacture of the American 
Coffield electric washer in England have 
been purchased by Sam Jackson of Shipley. 
Steps have been taken to have the newly~ 
acquired machine manufactured in Keigh- 
ley, which has been one of the foremost 
towns in making laundry machinery. 
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THE CANADA WIRE & CABLE COM- 
PANY, Leaside, Ontario, has purchased the 
buildings erected by the United States gov- 
ernment for a munition factory at Leaside, 
which, it is understood, will be used as an 
addition to its present plant. 

THE CANADIAN METAL PRODUCTS 
COMPANY, Guelph, Ontario, has made 
arrangements with the Federal Electric 
Company of Chicago, for the manufacture 
of its washing machines. 
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Trade Publications 
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Sepencecesss: 


CAR LIGHTING.—“Control of Motor Car 
Lighting” is the title of publication 861, now 
being issued by the Cutler-Hammer Manue 
facturing Company. 

ELECTRIC FURNACE.— The Electric 
Furnace Company, Alliance, Ohio, is dis- 
tributing booklét 9-B, a new catalog describ- 


ing Baily electric furnaces for melting, 
annealing and heat-treating non-ferrous 
metals. 


ELEVATORS AND CONVEYORS.—The 
Dodge Sales & Engineering Company, Mish- 
awaka, Ind. has published a 160-page 
catalog desaribing the Dodge standardized 
elevators and conveyors. 


COPPER-CLAD STEEL—“Putting the 
Strength of Steel Into Your Wires” is the 
title of a two-page leaflet issued by the 
Copper-Clad Steel Company, Rankin, Pa. 
(Braddock, Pa., post office). 


ELECTRIC ROCK DRILLS.—The Gen- 
eral Electric Company, rock drill depart- 
ment, Fort Wayne, Ind., has issued bulle- 
tin 48,902, covering its Fort Wayne elec- 
tric rock drills, type A. 


LINOTYPE MOTORS.—The Cushman 
Electric Comapny, Concord, N. H., is cir- 
culating a booklet describing the Cushman 
patented offset linotype motor. 


COMMUTATING-POLE MOTORS.—The 
Marble-Card Electric Company, Gladstone, 
Mich., has issued bulletin 200, describing 
its direct-current commutating-pole ball- 
bearing motors, which are built in sizes 
from 4% hp. to 60 hp. 


CONDENSERS. — The Elliott Company, 
Jeannette, Pa., has issued bulletin “C,” 
covering its Elliott-Ehrhart condensers. 


BALLBEARINGS.—“Langhaar Self-Ad- 
justing Ballbearings” is the title of a 
thirty-two-page booklet issued by the 
Langhaar Ballbearing Company, Aurora, 
Ind.. describing the “L-S-A” self-adjusting 
ballbearings. 

HEADLIGHTS—“Mine L omotive 
Headlights” is the subject of bulletin 7-A- 
C-1, which describes the new mine locomo- 
tive headlights for 23-watt to 94-watt lamps 
recently placed upon the market by the 
Westinghouse Electric & Manufacturing 
Company. George Cutter Works, South 
Bend, Ind. 
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New Incorporations : 
i 


THE FIBER GAS MANTLE COMPANY, 


108 Diamond Street, Pittsburgh, has ap- 
plied for a charter for the purpose ol 
manufacturing electric and gas fixtures, 


reflectors, etc. Ernest Goff, C. O. Emerick 
and S. E. Tilbrook are interested in the 
company, 

THE BATTERY SPECIALTY COM- 
PANY, 6417 Sheridan Road, Chicago, has 
been incorporated with a capital stock of 
$5,000 by Carl Bhen, Jr., John and Cora 
McGlashan. The company proposes to 
manufacture batteries, motor accessories, 
machinery, etc. 

THE PARDEEVILLE ELECTRIC COM- 


PANY, Pardeeville, Wis., has been incor- 
porated by Joseph Chandler, H. A. Figor 
and John J. Wright. The company is 
capitalized at $25,000 and proposes to con- 
struct and operate an electric light and 
power plant. 

THE PACIFIC LIGHTING FIXTURE 
COMPANY, 1327 South Main Street, Los 
Angeles, has been organized to manufac- 


ture electric and gas fixtures. William F. 
Brandes, 3035 West Pico Street, Los An- 
geles, is interested in the company. 

THE AJAX BATTERY COMPANY, Pas- 
saic, N. J., has been incorporated by Delos 
Cc. Gibson, Joseph H. Lefferts and Richard 
Baker, all of Garfield, N. J. The company 
is capitaiized at $590,000 and proposes to 
manufacture electric storage batteries. 

THE AUTO FARM LIGHT COMPANY, 
Indianapolis, has been incorporated by Jack 
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D. Oldham, 130 North Gladstone Avenue; 
Ora L. Kestie and Vane B. Korner. The 
company is capitalized at $150,000 and pro- 
poses to manufacture farm lighting ma- 
chinery. 

THE RHY-BON ELPCTRIC COMPANY, 
538 West Madison Street, Chicago, has been 
incorporated by F. L. Rhyndress. I. J. 
Clusman and Tillman Bond. The com- 
pany is capitalized at $5,000 and proposes 
to manufacture, electrical supplies. 


THE IDEAL MOTOR APPLIANCE 
COMPANY, Woodhaven, N. J., has been 
incorporated with a capital stock of $300,000 
to manufacture electrical apparatus. The 
incorporators are: Julius Buinlet and Wil- 
liam J. Ellison, Woodhaven, and Fred J. 
Van Dohren, Weehawken, N. J. 
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Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





Eessscscvcecsesncccsecsucgeeuecsesecs 


New England States 


BAR HARBOR, ME.—The Bureau of 
Yards and Docks, Navy Department, Wash- 
ington, D. C., contemplates the installation 
of an electrical distribution system at the 
Naval Radio Station, Otter Cliff. (Speci- 
fication 4341.) 

BOSTON, MASS.—The Bureau of Sup- 
plies and Accounts, Navy Department, 
Washington, D. C., will receive bids until 
Dec. 7 for furnishing transformers. (Speci- 
fication 7131.) 


LAWRENCE, MASS.—Estimates submit- 
ted to the city officials show that the estab- 
lishment of an ornamental street-lighting 
system on Essex Street will cost $75,000. 


NEW HAVEN, CONN.—The United Illu- 
minating Company, 84 Temple Street, has 
plans under way for the erection of an 
extension (40 ft. x 60 ft.) to its lighting 
plant. Westcott & Mapes, Inc,, 207 Orange 
Street, are engineers. ; 





Middle Atlantic States 


AMSTERDAM, N. Y.—The Adirondack 
Power & Light Company has made arrange- 
ments for the issue of $2,500,000 in bonds, 
the proceeds to be used for the construction 
of its proposed new _ hydro-electric power 
plant, to be operated in connection with the 
present generating stations on the Hudson 
and Hoosic Rivers and the East Canada 
Creek. J.#L. Hees is president. 

JAMAICA, N. Y.—The Board of Trade 
has petitioned for a boulevard lighting sys- 
tem on Jamaica Avenue from Sutphin Road 
to Cana Street. 


SMYRNA, N. Y.—The Smyrna_ Electric 
Light Company has petitioned the State 


Public Service Commission for authority to 


erect and operate an_ electric lighting 
system. 
WATERTOWN, N. Y.—-The Northern 


New York Utilities, Inc., has been author- 
ized by the Public Service Commissivn, Sec- 
ond District, to issue bonds and capital 
stock, the proceeds to be used for the con- 
struction of a hydro-electric development at 
Flat Rock’ on the Oswegatchie River, to 
cost about $730,182, and for extending the 
present electric development of the com- 
pany at Brown’s Falls, cost about $1,782,726. 

BLOOMFIELD, N. J.—The Board of 
Education of the Essex County Vocational 
Schools, 316 Essex Building, Newark, will 
receive bids until Dec. 8 for supplying elec- 





trical equipment for the Girls’ Vocational 
School at this place. 
JERSEY CITY, N. J.—The Delaware, 


Lackawanna & Western Railroad, Hoboken, 
has plans under way for the construction 
of a power house at the foot of Eighteenth 
Strect, Jersey City, to cost about $20,000. 
G. J. Ray is chief engineer. 

JERSEY CITY, N. J.—The Publ serv- 
ice Company has filed plans for the erec- 
tion of an addition to its plant on Duffield 
Street. 

THREE BRIDGES, N. J.—The Board of 
Public Utility Commissioners has granted 
permission to the Raritan Valley Hydro- 
Electric Company, Inc., to issue bonds to 
the amount of $18,000, the proceeds to be 
used for betterments to the plant and sys- 
tem. 
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ABINGTON, PA.—The Abington Memo- 
rial Hospital, York Road, contemplates the 
erection of a power house and administra- 
tion building. Tilden & Register, 1525 
Locust Street, Philadelphia, are architects. 

PHILADELPHIA, PA.—Bids will be re- 
ceived by the Bureau of Su»yplies and Ac- 
counts, Navy Department, Washington, D. 
Cc., until Dec. 15 for furnishing a generator 
set, and also for turbo-generators. (Speci- 
fication 7119.) 


WHITE HAVEN, PA.—The Lehigh Coal 
& Navigation Company has plans under 
way for the erection of a dam in the Toby- 
anna River for the purpose of impounding 
waters for the generation of electric power 
at Hauto, near Lansford. 





North Central States 


WARREN, OHIO.—The Trumbull Steel 
Company contemplates the erection of a 
power house. Freyn, Bassert & Company, 
122 South Michigan Avenue, Chicago, IIL, 
are structural engineers. 


VIRGIE, KY.—Tho J. B. Elkhorn Coal 
Company Contemplates the construction of 
a power house, miners’ house, etc. 


HOPE, IND.—An election will be held on 
Dec. 16 for the purpose of submitting to 
the voters a proposition to erect and operate 
a lighting plant. 


LINTON, 1IND.—tThe city officials have 
plans under way for the erection of a 1,500- 
kw. light plant and contemplate the pur- 
chase of complete power-piant equipment. 
The cost is estimated at $100,000. Shrouds 
Stoner Company, Tribune Building, ‘Terre 
Haute aro engineers. 

CHICAGO, ILL.—The Illinois Malleable 
Iron Company, 1801 Diversey Boulevard, 
plans to install a twelve-panel electric 
Switchboard, Cahill & Dougalas, 217 West 
Water Street. Milwaukee, is., are engi- 
neers. 


MILWAUKEB, WIS.—The Milwaukee 
Children’s Hospital, 219 ‘Tenth Street, have 
had preliminary plans prepaied for the 
erection of a hospital, including a steam- 
power plant ta cost about $450,000. Scott 
& Mayer Colby-Abbot Building are archi- 
tects and engineers. 


WES’ ALLIS, WIS.—The city officials 
contemplate improvements to the water- 
works, including the erection of a new 
pumping station to be equipped with two 
electrically driven pumps. The cost is esti- 
mated at about $30,000. 


HOPKINGTON, IOWA.—The Hopkington 
Electric Light & Power Company is receiv- 
ing bids for hydro-electric machinery. The 
company contemplates the installation of 
one 225-kw. unit in spring and two hydro- 
electric units later. oliand, Ackerman & 
Holland, Monadnock Building, Chicago, Ii., 
are engineers. 

KEOKUK IOWA.—The Mississippi River 
Power Company contemplates the erection 
of another line, to be operated at 30,000 
volts, from this place to Fort Madisun, a 
distance of 21 miles. 

BLAIRS'FOWN, MO.—An issue of bonds 


will be submitted to the voters for the 
purpose of establishing an electric light 
plant. 


PINEVILLE, MO.—The Ozark Electric & 
Manufacturing Company has been organ- 
ized for the purpose of developing the water 
power of the Rosserman mill and dam. 





Southern States 


RALEIGH, N. C.—The Raleigh Ice & 
Cold Storage Company, care of J. &. Dor- 
miny, contemplates the erection of an elec- 
trically equipped and operated ice manufac- 
turing plant and cold-storage house to cost 
about $100,000. 

LAGRANGE, GA.—aAn election will be 
held on Dec. 16 for the purpose of sub- 
mitting to the voters an issue of $20,000 in 
bonds for an extension to the electric light 
system, 5 

CARTHAGE, TENN.—The Smith County 
Electric Company, plans to extend its trans- 
mission lines to Cookeville and several agri- 
cultural communities in that vicinity. 

FLORENCE, ALA.—Bids will be received 
at the office of the United States Engineer, 
Florence, until Dec. 15 for furnishing one 
1,000-hp. hydraulic turbine with governor. 
Further information may be had on appli- 
cation. 

WINONA, MISS. —An election will be 
held on Dec. 29 for the purpose of sub- 
mitting an issue of $60,000 in bonds for the 
establishment of an electric light plant. 

NOWATA, OKLA. —The Gunther City 
Coke & Coat Mining Company is interested 
in an electric light plant. C. B. Circles is 
purchasing agent 


DECEMBER 4, 1920 


FORT WORTH, TEX.—The proposition 
and plans for the erection of a power plant 
at Lake Worth with a water turbine so 
located as to impound waters of the spill- 
way for generation of electric power has 
been placed before Mayor W. D. Davis for 
consideration. 





Pacific and Mountain States 


HOQUIAM, WASH. — The City Counc!l 
has rejected the only bid received for the 
installation of a boulevard lighting system 
in the business section. New bids will be 
called at once. 

PUGET SOUND, WASH.—Bids_ will be 
received by the Bureau of Supplies and 
Accounts,. Navy Department, Washington, 
D. C., until Dee. 21 for furnishing turbo- 
generators. (Specification 7128.) 

BAKER, ORE.— The Eastern - Oregon 
Light & Power Company, Masonic Building, 
does not intend extending its service to the 
White Swan Mine, as was incorrectly noted 
in these columns on Nov. 6 

PORTLAND, ORE.—The Portland Vege- 
table Oil Mills Company, capitalized at 
$1,000,000, will soon have work started on 
the erection of an electrically operated fac- 
tory for crushing dried cocoanut. 

SAMS VALLEY, ORE.—The Sams Valley 
Power Compary has_been recently incor- 
porated and contemplates the distribut‘on 
of electric energy. Metla Pelton is president 

ARCADIA, CAL.—The local substation, 
it is reported, has been rat te by fire, 
causing a loss of about $150,000. 

EL CENTRO, CAL.—The city clerk has 
been instructed to advertise for bids for the 
installation of a fire-alarm system to cost 
about $15,000. 

OROVILLE, CAL.—Work will soon_ be 
started on the construction of a hydro- 
electric project near this place by the Great 
Western Power Company, 14 Sansome 
Street, San Francisco, to cost about $6,000,- 
000. 

PASADENA, CAL.—The City Water De- 
partment is planning to replace the steam 
plant at the Copelin wells with electric 
equipment. 

SACRAMENTO, CAL.—Bids will be re- 
ceived by the State Reclamation Board, 
Forum Building, until Jan. 11 for low-lift 
centrifugal pumps and induction motors 
for the pumping stations at Chandler, Tis- 
dale and Wadsworth. 


GARFIELD, UTAH. — Application 
been made by the Utah Power & Light 
Company, Salt Lake City, to the Public 
Utilities Commissioner for a certificate of 
convenience and necessity to extend its 
lines from Garfield to the new mill of the 
Utah Consolidated Mining Company in 
Tooele County. 

BOISE, IDAHO.—The Acequia Mutual 
Electric Company has been organized for 
the purpose of distributing electric energy, 
which will be purchased from the United 
States Reclamation Service. 

ROSWELL, N. M.—tThe installation of 
new equipment to cost about $50,000 is 
contemplated by the Roswell Gas & Electric 
Company. 


has 





Canada 


EDMONTON, ALTA.—The City Council 
Hias decided to submit a bylaw to the elec- 
tors for an extension to the existing munic- 
ipal power plant. 

BRANTFORD, ONT.—The Lake Erie & 
Northern power plant has been recently 
destroyed by fire, and it is understood that 
the building will be reconstructed and 
equipment purchased at a cost of about 
$110,000. 

RICHMOND HILL, ONT.—The city offi- 
cials have plans under way for the develop- 
ment of a water-works system to include 
the installation of electrically driven cen- 
trifugal pumps. The total cost is estimated 
at $95,000. E. A. James Company, 36 
roronto Street, Toronto, is engineer. 

SHET BURNE, ONT.—The town officials 
ontemplate extensions to the existing 
water-works system, including the erection 
of a pumphouse, installation of three-stage, 
1,000-g.p.m., electrically driven centrifugal 
umps, etc., to cost about $100,000. E. A. 
mes Co., 36 Toronto Street, Toronto, are 
ngineers. 





Miscellaneous 


SONORA, MEXICO.—The state officials 
re promoting an irrigation ard a hydro- 
ectric project. . A number of engineers, 

aded by Nicolas Duran, City of Mexico, 
nd A. C. Caballero, Nogales, Ariz., are 
now locating sites for two dams and reser- 
voirs. No estimate of the cost of the pro- 
posed work has been made. 
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1,359,482. SEMI-MECHANICAL 'TELEPHONE 
SYSTEM; William G. Blauvelt, New York, 
App. filed April 11, 1917. Semi- 
automatic. 
1,359,491. StorRAGE BatTTrery; Dean W. 
Davis, Fort Wayne, Ind. App. filed June 


2, 1919. Improved cell construction. 
1,359,494. METHOD OF RECOVERING TIN 

FROM STANNIFEROUS WASTE PRODUCTS; 

Torguy A. Eklund. Stockholm, Sweden. 


App. filed Feb. 5, 1920. Electrolytic. 

1,359,503. TroLLEY; George W. Hamilton, 
Chicago, Ill. App. filed March 26, 1919. 
Mine locomotive. 

1,359,516. HoLDING CrIrRcuUITsS FOR TOLL- 
SWITCHING TRUNKS; Owen H. Loynes, 
Woodbridge, N. J. App. filed Dec. 23, 
1918. Long-distance toll connections. 

1,359,552. WHEEL RIM AND PROCESS OF 
MANUFACTURING THE SAME; George War- 
wick, Seven Kings, England. App. filed 
March 24, 1920. Electric welding. 

1,359,565. ‘TELEGRAPH SyYsTEM; John H. 
Bell, South Orange, N. J. Agi . filed Oct. 
11, 1917. For submarine cables, etc. 

1,359,567. ELECTRICAL PLuG; James G. 
Benton, Maisonneuve, Quebec, Canada. 
App. filed July 28, 1917. For flatirons, 
toasters, etc. 

1,359,581. LIGHTING System; Ethan I. 
Dodds, Pittsburgh, Pa. App. filed July 
25, 1917. For activating lamps contain- 
ing light-absorbing material. 

1,359,585. CoupLING PLATE FoR STORAGE 
BATTERIES; John W. Fitzgerald, Detroit, 
Mich. App. filed Nov. 24, 1919. Spring 
connector. 

1,359,589. TRANSFORMER CoIL; William N. 
Furthmann, Chicago, Ill App. filed Oct. 


8, 1919. For intensifying sparking. 
1,359,600. MorTror Support; Robert A. Ilg, 
Chicago, Ill: App. filed Feb. 24, 1920. 


Base mounted at any angle. 


1,359,616. Power TRANSMISSION; Howard 
J. Murray, New York, N. Y. App. filed 
July 11, 1916. For selectively securing 
different speeds. 


1,359,620. Exectric WELDING TOOL; 
C. Ritchey and Ferrell G. Williams, Bel- 
levue, Pa. App. filed April 17, 1920. 
Electrode holder. 

1,359,648. CoMPRESSION RHEOSTAT; Albert 
J. Allen, New York, N. Y. App. filed 
April 26, 1920. For testing meters, etc. 

1,359,653. Process AND APPARATUS FOR THE 
ELECTROLYTIC DECOMPOSITION OF ANHY- 
DROUS MAGNESIUM CHLORIDE AND THE 
PRODUCTION OF MAGNESIUM OR ALLOYS 
THEREOF AND CHLORINE; Edgar A. Ash- 
croft, London, England. App. filed Aug. 
12, 1919. Twin-cell apparatus. 


1,359,656. HEeADLIGHT DIMMER; William C. 
Baker, Amesbury, Mass. App. filed Dec. 


John 


19, 1919. Automobile. 

1,359,687. DYNAMO-ELECTRIC MACHIY®R; 
Valere A. Fynn, St. Louis, Mo. App. filed 
July 2, 1917. To vary the excitation 
automatically. 

1,359,716. ELectroLytic CreLu; Ernest A. 
Le Sueur, Ottawa, Ontario, Canada. App. 
filed May 13, 1918. Improved carbon 
electrodes. 

1,359,735. ELectric FuRNACE; Charles E. 


Parsons, Englewood, N. J. 
Feb. 19, 1920. Resistance type. 

1,359,736. Process oF TREATING CHARGE 
MATERIALS IN ELEcTRIC FURNACES ; 
Charles E.° Parsons, Englewood, N. J. 
App. filed Feb. 19, 1920. For producing 
nitrogen, magnesium, etc. 


App. filed 


1,359,745. TRONING MACHINE; Michael J. 
Reilly, Chicago, Ill App. filed Sept. 23, 
1918. Electrically heated. 


1,359,751. GLass Currer; John R. Scohy, 
Okmulgee, Okla. App. filed May 6, 1920. 


By electric arc. 
1,359,757. Evectric Stove; Charles lL. 
Skinner, Chicago, Ill. App. filed Dec. 8, 


1919. . Removable members. 
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1,359,780. Exectric HEATER AND TROUBLE 
LAMP; Albert J. Barnes and Charles A. 
Fedder, West Haven, Conn. App. filed 
April 5, 1920. For automobiles. 

1,359,846. Frow Meter; Lucian A. Shel- 
don, Schenectady, N. YY. App. filed July 
18, 1918. U-tube type. 

1,359,855. COMPENSATED SERIES ALTERNAT- 
ING-CURRENT Motors; Willem C. Korth- 
als-Altes, Schenectady, N. Y. App. filed 
Dec. 22, 1917. Two parallel circuits, each 
having a set of brushes. 


1,359,881. Gas Batrery; Philip A. Emanuel, 


Aiken, S. C. App. filed May 15, 1920. 
Improvement on the Grove battery. 

1,359,889. HEaT-CoNTROL SYSTEM; Percy 
W. Gumaer, Pittsfield, Mass. App. filed 
May 10, 1917. For several degrees of 
heat. 

1,359,903. CONVERTER FOR TRANSFORMING 
CONTINUOUS ELECTRIC CURRENT INTO 
ISOCHRONOUS UNDULATORY CURRENTS ;: 


Henri Magunna, Paris, France. App. filed 
May 7, 1913. By tuning forks. 


1,359,913. MEASURED-SERVICE TELEPHONE 


SYsTeEM; William W. Owen, Elgin, III. 
App. filed May 11, 1917. Subscriber’s 
meter. 

1,359,932. FURNACE FOR THE ELECTRICAL 


OXIDIZATION OF GASES; Bruno Thomas, 
Seattle, Wash. App. filed July 18, 1917. 
Nitrogen fixation, etc. 

1,359,933. FuRNACE FoR ELECTRICAL OXIDI- 
ZATION OF GASES; Bruno Thomas, Seattle, 


Wash. App. filed July 18, 1917. Electric 
arc. 
1,359,940. AUTOMATIC TELEPHONE SYSTEM; 


Francis M. Ward, Leonard C. Bygrave, 
and Henry J. Herink, London, England. 
App. filed Sept. 13, 1917. Trunk selector. 
1,359,952. ‘TELEGRAPH System; John H. 
Bell, South Orange, N. J. App. filed Dec. 
28, 1918. Means for controlling the 
balance. 
1,359,960. ELEcTRICAL RESISTANCE; Frank 
uchanan, Syracuse, N. Y. App. filed 
June 10, 1919. Adjustable units. 
1,359,971. LigHTNING ARRESTER; George H. 
Dryden, Baltimore, Md. App. filed Sept. 


10, 1914. Vacuum tube. 

1,359,972. ELECTROPLATING; Thomas A. 
Edison, Llewellyn Park, West Orange, 
N. J. App. filed June 21, 1919. Metal 
readily stripped. 

1,359,976. ELecTropgE For Arc WELDING; 
Joseph W. Fay, Milwaukee, Wis. App. 
filed Feb. 27, 1920. Insulated. 

1,359,979. WrrRELESS TRANSMISSION Sys- 


TEM; Charles S. Franklin, London, Eng- 


land. App. filed Jan. 3, 1920. Multi- 
aérial. 
1,359,983. Furt-MIxTURE VAPORIZING AND 


HEATING Device; William W. Grant, 
Brooklyn, N. Y¥. App. filed March 28 
1919. For internal-combustion engines. 


1,360,012. Drier FoR PRINTING PRESSES; 
Rudolf Nitch, Cleveland, Ohio. App. filed 
Oct. 27, 1919. Electrically heated. 


1,360,017. EELecTropre Houwper; Frank A. 
Rappold and Charles R. Tremaine, Col- 
umbus, Ohio. App. filed Feb. 18, 1920. 
For are welding. 

1,360,034. CHAIN-WELDING MACHINE; John 
Senft, York, Pa. App. filed Oct. 30, 1919. 
Welding previously formed links. 

1,360,054. MAGNETIC CHUCK; Howard J. 
Sweet, Lansing, Mich. App. filed July 22, 
1920. Attachment for magnetic chucks. 

1,360,055. ELECTROLYTIC CELL; George K. 
Thomas, Topeka, Kan. App. filed May 
17, 1920. Means to limit voltage without 
reducing capacity. 


1,360,113. CALLING Device; William Kais- 
ling, Chicago, Ill. App. filed June 23, 
1913. Automatic telephone. 


1,360,118. ContTAcT SLIDE FOR WELDING 
MACHINES; Peter W. Krall, Cleveland, 
Ohio. App. filed Dee. 6, 1918. For mov- 


able terminal of welding transformer. 
1,360,126. HIGH-FREQUENCY GENERATING 
System ; Dav‘d G McCaa, Laneaster, Pa. 
App. filed May 26, 1917. To convert 
single-phase alternating current into con- 
tinuous high-frequency oscillations. 


1,360,133. PorTABLE CLAMP SOCKET; 
land C. Mitchell, Oakland, Cal 
Feb. 15, 1918. 
tunnel work. 


1.360.152 MetTHoD orf BASING INCANDES- 
CENT LAMps; Alfred Swan, Montclair, 
N. J. App. filed June 20, 1917. Metal 
bases cemented to glass bulb. 


1,360,166. ComMuTATOR; Charles C. Zenk, 
Westfield, N. J. App. filed Feb. 24, 1913. 
4 in place by molded insulating mate- 
rial. 


1,360,167. ANTENNA; Ernst F. 
anderson, Schenectady, N. Y. 
Sept. 13, 1917. Network. 


Ro- 
App. filed 
For mining, trench and 


W. Alex- 
App. filed 
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ALABAMA LIGHT AND TRACTION ASSOCIA- 
TION. Secretary-treasurer, J. P. Ross, Bir- 
mingham Railway, Light & Power Co. 


AMERICAN ASSOCIATION OF ENGINEERS. 
Secretary, C. E. Drayer, 63 East Adams 
St., Chicago, Ill Annual convention, Buf- 
falo, N. Y., May 10, 1921. 


AMERICAN ELECTRIC RAILWAY ASSOCIA- 


TION. Secretary, B. B. Burritt, 8 West 
40th St., New York City. 

AMERICAN ELECTROCHEMICAL SocrgETY. 
Secretary, Prof. J. W. Richards, Lehigh 


University, Bethlehem, Pa. 


AMERICAN ENGINEERING STANDARDS COM- 
MITTEE. Secretary, 2 . Agnew, 29 W. 
Thirty-ninth Street, New York City. 


AMERICAN INSTITUTE OF CONSULTING EN- 
GINEERS, INC. Secretary, F. A. Molitor, 35 
Nassau St., New York City. 


AMERICAN INSTITUTE OF ELECTRICAL EN- 


GINEERS. Secretary, F. L. Hutchinson, 33 
West 39th St., New York City. Board of 
directors meets monthly. Sections and 


branches in the principal electrical centers 
throughout the country. 


AMERICAN PHYSICAL Socrety. Secretary, 
Dayton C. Miller, Case School of Applied 
Science, Cleveland, Ohio. Annual meeting, 
Chicago, Dec. 28- Jan. 1. 


AMERICAN SOoOcIETY FOR TESTING MATE- 
RIALS. Secretary-treasurer, C. L. Warwick, 
1315 Spruce St., Philadelphia, Pa. 


AMERICAN WELDING Society. Secretary, 
H. C. Forbes, 29 W. 39th St., New York 
City. 


ARKANSAS. UTILITIES ASSOCIATION. 
retary, S. E. Dillon, Hot Springs, Ark. 


ASSOCIATED MANUFACTURERS OF ELEC- 
TRICAL SUPPLIES. General secretary, C. E. 
Dustin, 30 East 42d St., New York City. 


ASSOCIATION OF EDISON ILLUMINATING 
COMPANIES. Secretary, Preston S. Millar, 
Electrical Testing Laboratories, New York 
City. 

ASSOCIATION OF IRON AND STEEL ELEc- 
TRICAL ENGINEERS. Secretary, John F. 
Kelly, Empire Building, Pittsburgh, Pa. 


ASSOCIATION OF MUNICIPAL ELECTRICAL 
UTILITIES OF ONTARIO. Secretary, S. R. A. 
Clement, 190 University Ave., Toronto. An- 
nual meeting, Jan, 27 and 28, Toronto. 


ASSOCIATION OF RAILWAY ELECTRICAL EN- 
GINEERS. Secretary-treasurer, Joseph A. 
Andreucetti, Chicago & Northwestern Kail- 
way, Chicago, IIl. 


BRITISH COLUMBIA ASSOCIATION OF ELEc- 
TRICAL CONTRACTORS AND DEALERS. Secre- 
tary-treasurer, Capt. W. J. Conway, 406 
Yorkshire Building, Vancouver, B. C. 


CANADIAN ELECTRICAL ASSOCIATION, affili- 
ated with N. E. L. A. Secretary-treasurer, 
Eugene Vinet, Shawinigan Water & Power 
Co., Montreal, Canada. 


CoLorADO ELEectric LIGHT, POWER AND 
RAILWAY ASSOCIATION. Secretary-treasurer, 
M. B. W. Baker, Denver, Col. 


CONFERENCE CLUB. Secretary, Sullivan 
W. Jones, 19 West 44th St., New York City. 


CoMMERCIAL SecTion, N. E. L. A. Secre- 
tary, R. H. Tillman, Baltimore, Md. 


EASTERN New York SEcTION, N. E. L. A. 


Sec- 


Secretary, J. L. Hemphill, General Electric 
Co., Schenectady, N. Y. 

ELectric Hoist MANUFACTURERS’ ASSsO- 
CIATION. Secretary-treasurer, E. Donald 
Tolles, 52 Broadway, New York City. 

ELEcTRIC FURNACE ASSOCIATION. Secre- 


retary, Dr. C. 
house Electric 
Pittsburgh, Pa. 


ELECTRICAL MANUFACTURERS’ CLUB. Sec- 
retary, F. L. Bishop, Hartford Faience Co., 
Hartford, Conn. 


ELECTRICAL MANUFACTURERS’ COUNCIL. 
Executive secretary, Frederic Nicholas, 522 
Fifth Avenue, New York City. 


ELecTrRIcAL SAFETY COUNCIL. 
Dana Pierce, 25 City Hall 
York City. 


ELECTRICAL SUPPLY JOBBERS’ ASSOCIATICN. 
General secretary, Franklin Overbaugh, 411 
South Clinton St., Chicago, IIl. 


ELECTRICAL SupPLY JOBBERS’ ASSOCIA- 
TION, ATLANTIC DIVISION. Secretary, E. 
Donald Tolles, 52 Broadway, New York 

ty. 


ELectricaL Suppiy JoBBERS’ ASSOCIATION, 
Paciric Coast Drviston. Secretary, Albert 
= a 502 Flatiron Building, San Fran- 
cisco, a 


ELECTRICAL TRADE 


G. Schluederberg, Westing- 
& Manufacturing Co., East 


Secretary, 
Place, New 


ASSOCIATION OF CAN- 


ADA. Seereiary, William R. Stavely, Royal 
Insurance Buildi 


ng, Montreal, Canada. 
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ELectric Power Cuius. Secretary, C. H. 
Roth, 1410 West Adams St., Chicago, Ill. 


EmprireE STATE GAS AND ELECTRICAL ASSO- 
CIATION. Secretary, Charles H. B. Chapin, 
Grand Central Terminal Building, New 
York City. 


FLORIDA ENGINEERING SOCIET 
tary, J. R. Benton, Gainesville, Fla. 


Inuinois STATE ELEctrRic ASSOCIATION. 
Secretary-treasurer, R. V. Prather, Spring- 
pod. - Annual Convention, Chicago, Ill. 

ec. 9. 


ILLUMINATING ENGINEERING SocIETY. 
General secretary, Clarence L. Law.  Sec- 
tions in New York, Philadelphia, Pitts- 
burgh, Cleveland, Chicago and Boston. 


INDIANA ELectric LIGHT ASSOCIATION. 
Secretary, Thomas Donohue, Lafayette, Ind. 


INDUSTRIAL ELECTRIC HEATING ASSOCIA- 


Secre- 


TION. Secretary, Homer Kunz, Toledo 
Railways & Light Co., Toledo, Ohio. 
INSTITUTE OF RADIO ENGINEERS. Secre- 


tary, Alfred N. Goldsmith, College City of 
New York, New York. 


INTERNATIONAL ASSOCIATION OF MUNICI- 
PAL ELECTRICIANS. Secretary, C. R. George, 
Houston, Tex. 


INTERNATIONAL ELECTROTECHNICAL COM- 
MISSION (international body representing 
various national electrical engineering so- 


cieties contributing to its support). Gen- 
eral secretary, C. le Maistre, 28 Victoria 
Street, Westminster, London, S. W., Eng- 
land. 

Iowa Section, N. E. L. A. Secretary- 
treasurer, M. G. Linn, Des Moines, Iowa. 

JOVIAN ORDER. Jupiter (president), 
Arthur J. Binz, Houston, Tex. 

KANSAS PusBLic SERVICE ASSOCIATION. 


Secretary-treasurer, W. W. Austin, Cotton- 


wood Falls, Kan. 


MICHIGAN SeEcTIon, N. E. L. A. Secre- 
tary, Herbert Silvester, Ann Arbor, Mich. 


MISSISSIPPI ELECTRIC ASSOCIATION, affili- 
ated with the N. E. L. A. Secretary, E. S. 
Myers, Vicksburg, Miss. 


Missourr ASSOCIATION OF PUBLIC UTILI- 
TIES. Secretary-treasurer, F. D. Beardslee, 
315 N. 12th St., St. Louis, Mo. 


NATIONAL ASSOCIATION OF ELECTRICAL 
CONTRACTORS AND DEALERS. Secretary, W. 
H. Morton, 110 West 40th St., New York 
City, N. Y. State associations in Alabama, 
Arkansas, Connecticut, Georgia, Kansas, 
Illinois, Indiana, Iowa, Louisiana, Mary- 
land, Massachusetts, Michigan, Minnesota, 
Missouri, New Jersey, New York, Ohio, 
a. Pennsylvania, Tennessee and Wis- 
consin 


NATIONAL COUNCIL OF LIGMTING FIXTURE 
MANUFACTURERS. Secretary, C. W. Hoff- 
richter, 8410 Lake Ave., Cleveland, Ohio. 


NATIONAL ASSOCIATION OF ELECTRICAL 
INSPECTORS. Secretary-treasurer, William 
L. Smith, Northeastern College, Boston, 
Mass. 


NATIONAL ASSOCIATION OF RAILWAY AND 
UtTiLtity COMMISSIONERS. Secretary, James 
B. Walker, Public Service Commission of 
the State of New York. 


NATIONAL ELectric LIGHT .\SSOCIATION, 
Executive manager, . H. Aylesworth, 29 
West 39th St., New York City. 


NATIONAL ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, Frederic P. Vose, 1350 
Marquette Building, Chicago, IIl. 


NATIONAL FIRE PROTECTION ASSOCIATION. 


Secretary of electrical committee, Ralph 
Sweetland, 141 Milk St., Boston; 
NEBRASKA SeEcTION, N. E. L. A. _Secre- 


tary-treasurer, B. H. Conlee, Nebraska Gas 
& Electric Co., Beatrice, Neb. 


New ENGLAND ELECTRICAL CREDIT ASSO- 
CIATION. Secretary, Alton F, Tupper, 15 
State St., Boston, Mass. 
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7. ge GEOGRAPHIC DIVISION, 
L. A. Secretary, Miss O. A. Bursiel, 
149 Tremont St., Boston, Mass. 


New Mexico ELECTRICAL ASSOCIATION. 
Secretary-treasurer, Charles E. Twogood, 
Albuquerque, N. M 


New YorK ELEcTRICAL CREDIT ASSOCIA- 


TION. Secretary, E. Donald Tolles, 52 
Broadway, New York City. 
New York ELEcTRICAL Society. Secre- 


tary, George H. 
New York City. 


NorTH CENTRAL GEOGRAPHIC DIVISION, 
N. E. L. A. Secretary, H. E. Young, Min- 
a General Electric Co., Minneapolis, 

nn. 


NoRTHWEST GEOGRAPHIC Division, N. E. 
L. A. Secretary, L. A. Lewis, Washington 
Water Power Co., Spokane, Wash. 


On10 ELEctTrRIic LIGHT ASSOCIATION. 
retary, D. L. Gaskill, Greenville, 


On1I0 SOCIETY OF MECHANICAL, ELEc- 
TRICAL AND STEAM ENGINEERS. Secretary, 
Prof. F. E. Sanborn, Ohio State University, 
Columbus. 


Can Aseents, UTILITIES ASSOCIATION. Sec- 
retary, . A. Lane, 611 State National 
Bank ‘Building, Oklahoma City. 


Paciric Coast GEOGRAPHIC DIVISION, 

. BL. A. Secretary, S. H. Taylor, Elec- 
tric Railway & Manufacturers’ Supply Co., 
San Francisco, Cal. 


PENNSYLVANIA ELECTRIC 
State Section N. B, L. A. Secretary, H. M. 
Stine, 211 Locust St., Harrisburg, Pa. 


Pusiic RELATIONS SEcTION, N. BE. L. A. 
Chairman, J. E. Davidson, Omaha, Neb. 


PvuBLic SERVICE ASSOCIATION OF VIRGINIA. 
Secretary, W. J. Kehl, Virginia Railway & 
Power Co., Richmond, Va. 


PuBLIC UTILITIES ASSOCIATION OF WEST 
VIRGINIA. Secretary, W. C. Davisson, West 
vrge Water & Electric Co., Charleston, 

Va, 


RADIO CLUB OF AMERICA. 
Styles, 1112 S: Curtis Ave., 
Queens Borough, N. Y. 


_ Rocky MOUNTAIN GEOGRAPHIC DIVISION, 
N, B i A. nny A. C, Cornell, Den- 
ver, Co 


Guy, 29 West 39th St., 


Sec- 
Ohio. 


ASSOCIATION, 


Secretary, T. J. 
Richmond Hill, 


Society FoR ELEcTRICAL DEVELOPMENT, 
Inc. General manager, J. M. Wakeman, 
Guaranty Building, 522 Fifth Ave., New 
York City. 


SocIETY FOR THE PROMOTION OF ENGI- 
NEERING EDUCATION. Secretary, Dean F. 
L. Bishop, University of Pittsburgh, Pitts- 
burgh, Pa. 


SouTHEASTERN GEOGRAPHIC DIVISION, 
N. E. L. A. Secretary-treasurer, Charles A. 
Collier, Georgia Railway & Power Co. 


Atlanta, Ga. 


SOUTHWESTERN GEOGRAPHIC DIVISION. 
N. E. L. A. Secretary, H. A. Lane, Okla- 
— Utilities Association, Oklahoma City, 

a. 


SOUTHERN CALIFORNIA ELECTRICAL CoN- 
TRACTORS AND DEALERS’ ASSOCIATION. Sec- 
retary-treasurer, J. E. Wilson, 425 Consoli- 
dated Realty Building, Los Angeles, Cal. 


SOUTHWESTERN ELECTRICAL AND GAS AS- 
SOCIATION. Secretary, H. S. Cooper, 403-4 
Slaughter Building, Dallas, Tex. 


SOUTHWESTERN SOCIETY OF ENGINEERS. 
Secretary, C. E. Barglebaugh, 721 First 
National Bank Building, El Paso, Tex. 


TECHNICAL SEcTION, N. E. L 
tary, W. C. Anderson, 
New York City. 


TORONTO ELECTRICAL CONTRACTORS’ ASSO- 
CIATION. Secretary, F. W. Salisbury, 
615 Yonge St., 


TRI-STATE WATER AND LIGHT ASSOCIA- 
TION. Secretary-treasurer, W. F. Steiglitz, 
Columbia, S. C. 


VERMONT ELECTRICAL ASSOCIATION. Sec- 
retary-treasurer, A. B. Marsden, Rutland, 
Vermont. 


WESTERN ASSOCIATION OF ELECTRICAL IN- 
spectTors. Secretary, W. S. Boyd, 175 West 
Jackson Blvd., Chicago, Ill. Annual con- 
vention, Detroit, Mich., Jan. 25-27, 1921. 


WESTERN SOCIETY OF ENGINEERS, ELEC- 
TRICAL SECTION. eenetary. E. S. Nether- 
cut, 1735 Monadnock Block, Chicago, III. 


WISCONSIN ELECTRICAL ASSOCIATION. Sec- 
retary, J. P. Pulliam, 1408 First National 
Bank Bldg., Milwaukee, Wis. 


. A. Secre- 
29 West 39th St., 


Toronto, Ont. 















